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BiMOS SMART POWER INTERFACE DRIVERS
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SELECTION GUIDE
Description Lo Your Device Type Page
SERIAL-INPUT, LATCHED DRIVERS
4-Bit 1754 60V UCN-5825B 5-59
4-Bit 1.75A 80 vt LICN-5826B 5-59
4-Bit —-20A gov UCN-5396W *
8-Bit Saturated Drivers —120 mA 50 ¥+ UCN-5895A 5-119
8-Bit 350 mA 50V UCN-5821A 5-55
8-Bit 350 mA 50VF UCN-58414 5-82
8-Bit — 350 mA 50V UCN-5881A/B 5-113
8-Bit 350 mA s0v LICN-58224 5-55
8-Bit 350 mA BO VT UCN-58424 5-82
8-Bit « 350 mA 80Vt LUCN-b89CA/B 5-113
8-Bit 350 mA 100V UCN-58238
8-Bit 350 mA 100 v+ ICN-58438 5-82
10-Bit ~25 mA B0V LICN-58104 5-33
10-Bit —25mA 80V UCN-58104-1 5-33
10-8it =40 mA 150 v UCN-5910A 5-130
12-Bit —25mA Bov UCN-5811A 5-37
20-Bit —25mA 50y UCN-58124 5-33
20-Bit =25 mA a0V UGN-5811A-1 5-37
20-Bit ~25mA 80y UCN-5812A-1 5-33
32-Bit TFEL Column Drivers +=15mA 6OV UCN-5855/56EP *
32-Bit {no latches) AC Plasma Disp. Drive +15mA 100V LICK-5858/60A/EP 5-105
32-Bit ~25mA gov LICN-5818A 5-33
32-Bit —25mA 60V UCN-5818AF/EPF 51
32-Bit —25mA gov UCN-5818A-1 5-33
32-Bit —25mA 80y UCN-5818AF/EPF-1 5-51
32-Bit TFEL Column Drivers + 20 mA B0V UCN-5853/54A/EF 5-95
32-Bit TFEL Column Drivers +20 mA 8y UCN-5853/54A/EP-1 5-95
32-Bit 100 mA 30V LCN-5833A/EP 5-74
32-Bit Saturated Drivers 100 mA 0V ICN-5834A/EP *
32-Bit Saturated Drivers 100 mA a0y LICN-58324 5-65
32-Bit Saturated Drivers 100 mA v ICN-5832EP 5-71
32-Bit (no latches) TFEL Row Drivers 100 mA 225Y UCN-5851/52A/EP 5-87
64-Bit 50 mA 40V UCN-5864C J
PARALLEL-INPUT, LATCHED DRIVERS
4-Bit 350 mA 50Vt LICN-5800A 5-23
4-Bit 350 mA 150Vt UCN-5900A 5-124
4-Bit 1.25A 50V UCN-5813/14B 5-41
4-Bit 1254 80V UCN-5813/14B-1 5-41
8-Bit —25mh 60y UCN-58154 5-46
8-Bit —25mA g0y LUCN-58154-1 5-46
8-Bit 350 mA 50V LCN-5801A 5-23
8-Bit 350 mA 150 v LUCN-59014 5-124
2% 8-Bit (with readback) 25 mA 20Vt ICN-5881EP 3-107
2 % 8-Bit (with readback) —25mA 20 VT UCN-5882EP 5-110
SPECIAL-PURPOSE FUNCTIONS
Stepper-Mator Translator/Driver 600 mA 20t UCN-4202A 5-3
Stepper-Motor Translator/Driver 600 mA 50Vt UICN-4203A 5-3
Stepper-Motor Transiator/Driver 1.25A 0¥t UCN-42048 5-10
Stepper-Motor Trarsiator/Driver 1.0A 30Vt UCN-42058-2 5-10
Stepper-Motor Translator/Driver 1.25A 50V tICN-58048 5-28
Latched 7-Segment Decoder/Driver —40mA 6OV UCN-4805A 5-13
Addressable, Latched Octal Drivers 200 mA 0y UCN-48074 5-17
Addressable, Latched Octal Drivers 500 mA 0V UCN-48084 9-17
Addressable, Latched Hexadecimal Drivers 350 mA 60 VT LICN-58164 5-49
8 of 32-Bit AC Plasma Display Drivers +=15mA 100V UCN-5857/59A/EP 5-103

Current ratings shown are maximum tested condition; valtage ratings are maximum aliowable.
Tinternai transient-suppression dicdes included for inductive-load protection.
*New product, contact factory for information. 52



UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS

UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS

FEATURES

& 600 mA Output Current

® Fufl-Step or Double-Step Operation
® Single-Input Direction Contral

« Power-On Reset

o Internal Transient Suppression

® Schmitt Trigger Inputs

DESIGNED TO DRIVE permanent-magnet step-
per motors with current ratings of up to
500 mA, theseintegrated circuits employ afull-step,
double-pulse drive scheme that allows use of up to 90
percent of available motor torque. The two devices
differ only in output-voltage ratings: Type UCN-
4202A has a 20 V breakdown-voltage rating and a
15 V sustaining voltage rating; Type UCN-4203A
has a 50 V breakdown-voltage rating and a 35V
sustaining voltage rating.

Both drivers are bipolar 12L designs containing
approximately 100 logic gates, TTL-compatible
input/foutput circuitry, and 600 mA outputs with
internal transient suppressors. The devices operate
with a minimum of external components.

The four-phase stepper-motor load is controlled by
step-logic functions. To step the load from one posi-
tion te the next, STEP INPUT is pulled down to a
logiclow for atleast | us, then allowed to return to a
logic high. The step logic is activated on the
positive-going edge, which in turn activates one of
the four current-sink outputs. DIRECTION CON-
TROL determines the sequence of states (A-B-C-D
or A-D-C-B).

In the full-step mode, the MONOSTABLE RC
timing pin is tied to V., making states B and D
stationary. A separate input pulse is required to move
through each of the four output states.

In the double-step mode, states B and D are transi-
tion states with duration determined by MONOST-
ABLE RC timing. Improved motor torque is ob-

OUTPUT
ENRBLE 1 [ {PWR-ON 16] vee
DRIVER RESEY
outRuT | 7 n)_ 15| DRIVER
TNPUT
ouvPuT A3 ! j A Dlﬁ‘ 14| sTATE A
QUTPUT B |4 1 Y] 13| TIMEsOUY
BLOGIC MONCSTABLE
ouTPUT ¢ [§ m_ 12| DIRECTION
L ¢ C CONTROL
autPuT 0 | ,_}G'— o 11 :UCNUSTABLE
£ [7 FLK 10] sTeEP
SECOND Ll
GROUND [B ' -STEP 9] srep
7 1-SROT ENABLE

DW3. NO. A-11,184

tained at double the nominal motor step angle, and
motor stability is improved for high step rates.

Higher current ratings, or bipolar operation, car.
be obtained by using Type UCN-4202A or UCN-
4203 A as alogic translator to drive integrated motor
drivers (Sprague UDN-2950Z, UDN-2953B, or
UDN-2954W) or discrete high-power transistors.

ABSOLUTE MAXIMUM RATINGS

atT, = +25°C
Supply Voltage, Ve . ... ... oL DY
Vo (UCN-42028) .. ... ... L. 20V
(UCN-42038y .................. 50 v
Output Voltage, Vo (UCN-42028) .. ... .. ... ... ... 20V
(UCN-A203A) . ............0v e 50 ¥
Input Voltage, Vg oo oo DY
Output Sink Current, loy ..................... 60D mA
Power Dissipation, Py {One Driver) ................ 08w
(Total Package) ............ 2.0 w*
Operating Temperature Range, T,........ -20°C to +85°C
Storage Temperature Range, Ty ... .... —55°C to +150°C

Derate at the rate of 16.6 mW/°C above +25°C.




UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS
e —

RECOMMENDED OPERATING CONDITIONS

LUCN-4202A UCN-42034
Characteristic Min, Typ. Max. Min. Typ. May. Units
Supply Voltage, Ve, 4.5 50 5.5 4.5 5.0 5.5 Vv
Yy — 12 13.5 — 30 35 ¥
Quiput Voltags, Ve - — 13.5 — — 35 v
Qutput Sink Gurrent, 1y, — — 500 — —_ 530 mA
Operating Temperature, T, i 25 70 0 25 70 °C

MAXIMUM COLLECTOR CURRENT
AS A FUNCTION OF MOTOR TIME CONSTANT

600 Iy X LY -
5] "y
g Y ~\ ~ [
g 500 “ NN . e
= \ ™~ NuE Connectlen
< \ Yo Uncommitied
E 400 \ 50;5“. Dr\\(ler EF‘IIENDZJ
z =5,
. \\ \\ \\ e N
i \ 1005 e —
¥ 300 N Y
5 \ i ~_
g 200 o ~
8 \ \500.'5 \\
w I ——t—
2 100 1000/g ]
— =
=

(=)

05 10 15 20 25 30 35 40 45 5O

MOTOR TIME CONSTANT L/R IN ms
D4G, NO. A-11.1B5

Notes: 1. Values shown take into account static d-c losses (Vegley and Vedge! a5 well as
switching losses induced by inductive fiyback through the clamp diodes at ¥y, =
12 V. Maximum package power dissipation is assumed to be 1.33 W at +70°C.
Higher package power dissipation may be obtained at lower operating tempera-
fures.
2. Use of exemal discrete flyback diodes will eliminate power dissipation resulting
from switching losses and wilf altow the full 500 mA output capability (Output A, B,
C, or D and the Driver Qutput) under all conditions.



UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS
e —

ELECTRICAL CHARACTERISTICS at Ty, = +25°C, Vy = +5.0 V (unless otherwise noted)

Applicabie Limits
Characteristic Symbat Devices Test Conditions Min. Max. | Units
Supply Current [ Al 2 Drivers ON — 85| mA
TTL Inputs (Pins 1, 9, and 15), TTL Quiputs (Pins 13 and 14)
fnput Voltage L Al Voo =45V 20 — v
Vi All Ve =55V — 081 Vv
Input Current [ All Voo = 05V V=24V — 40 | uA
[ All Voo = 53V, V=04V — —16] mA
Input Clamp Voltage Vi All fy = —17 mA — —15] V¥
Output Voltage Vourw All Ve = 4.5V, g = 80 uh 2.4 — ¥
Vo UCN-4202A T Vee = 45 V, Iy = 3.2 mA — 047 V¥
UCN-2203A | Voo = 25V Ty = 15 mA — bd] v
Output Current [ Al Ve =55V, Vg = 0 — 38 mA
Second-Step Monostable RC Input (Pin 11}
Time Constant tre All 0.95 13 ] s/RC
Reset Voltage Vin All R = 200 ki, I, = 25 ph — 50 | mv
Reset Current ™ All V=20V 0 — | ub
Schmitt Trigger Inputs {Pins 10 and 12}
Thrashold Voltage Vi, All 13 21 v
V. Al 06 11 v
Hysteresis AY, Al 02 — 1 v
Input Current Iy All Yoo = 40V, V=24V, T, =25C — 50| mA
All Ve, = 45V, YV =24V T, = 70T — A0 [ pA
Ty Al Ve = 55V V=04V — —16] mA
Input Clzmp Voltage p All = —12 mA — —15] Vv
Open Callector Dutputs (Pins 2, 3, 4, 5, and 6)
Qutput Leakage Current lgex UCN-4202A | Voo = 5.5V, K = Open, Vy; = 20V — 500 | wA
UCN-42038 | Vie = 55V, K = Open, Vo = 50 V — 500 | wA
Output Saturation Veltage Vopom | UCN-42028 | Vo = 45V, [y, = 300 mA — 500 | mV
Voo = 4.5V Ty; = 400 mA — 750 | mv
Voo = 4.5V, Ip; = 500 mA — 900 [ mV
UCN-4203A | Voo = 45 ¥, 1 = 300 mA — 850 [ mV
Voo = 4.5V, Iy = 400 mA — 1100] mV
Voo = 4.3V, Iy = b00 mA — 1350 mV
Qutput Sustaining Voltage Vargusy | UCN-4202A T Tor = 30 mA, t, = 300 ws, Duly Cycle = 0% 15 — y
UCN-4203A [ loyy = 30 mA, t, = 300 gs, Duly Cycle = 2% 3B — vV
Turn-On Delay {0 All 0.5 E, (Pin 10) to 0.5 E,,, — 10 [ s
Turn-0ff Delay tar All 0.5E, (Pin 10) to 0.5 E,,, — 10 | ps
Clamp Dicde Leakage Current | [ UCN-22028 { V. = 20V — 60 | pA
UCN-4203A | V, =50V — 50 | pA
Clamp Dicde Forward Voftage V: All I = 500 mA — 30 Y




UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS

FUNCTIONAL DESCRIPTION

Power-On Reset

An internal RS flip-flop sets the Qutput A *“ON”’
with the initial application of power. This state oc-
curs approximately 30 us after the logic supply volt-
age reaches 4 V with supply rise times of up to
10 ms/V. Oncereset, the circuit functions according
to the logic input conditions.

Step Enable

Pin 9 (STEP ENABLE) must be held high to
enable the step pulses for advancing the motor to
reach the translator logic clock circuits. Pulling this
pin low inhibits the translator logic.

Step Input

Pin 10 (STEP INPUT) is normally high. The logic
will advance one position on the positive transition
after the input has been pulled low for at least 1 us.
The STEP INPUT current specification is compati-
ble with NMOS and CMOS.

Direction Control

The-direction of output rotation is determined by
the logic level at pin 12. If the input is held high the
rotation is A-D-C-B; if pulled low the rotation is
A-B-C-D. This input is also NMOS apd CMOS
compatible.

FULL-STEP MODE

STEP

ENABLE j r— 1 s MIN, -—Il]\."lus
N

STEP &

ENPUT

DIRECTION L s

CONTROL NN [ MiN

OUTPUT

=
“ |

|
OUTPUT l }
: N—
ouTPUT ]
C ‘ \ / ‘
1

ouTPUT

g

0

TIMEQUT L
MONOSTABLE I | I

MONOSTABLE
RC

—-

Output Enable

Qutputs A through D are inhibited (all outputs
OFF) when pin 1 (OUTPUT ENABLE) is at high
level. This condition creates a potential for wired-
OR device outputs, or other potential control
functions such as chopping or bi-level drive.

Transient Suppression

All five power outputs are diode protected against
inductive transients. Zener diode or resistor
“flyback’’ transient suppression is often used,
provided the peak output voltage does not exceed the
sustaining voltage rating of the device (15 V for
Type UCN-4202A or 35 V for Type UCN-4203A).

Full-Step/Double-Step

Full-step operation is the most commenly used
drive technique. The devices are capable of unipolar
drive without external active devices, either in a
full-step mode {pin 11, Monostabie RC, tied high),
or in a double-step mode (pin 11 connected to RC
timing). The double-step mode provides improved
torque characteristics, while the specified angular
increment is doubled.

DOUBLE-STEP MODE

_-]'-—lus MIN. Lus
|

MIN

Dwg. No. A=11,344



UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS
T ——

STEPPER MOTORS

(Representative List)

Manufacturer Mode| LR Typ. Ratings Step
Eastern Air LA23ACK-2 14 ms 440 mA, 12 V 1.8°
Devices LAZ3ACK-3 1.25 ms 220 mh, 24 V 1.8°
LAZ3ACY-1 1.2 ms 440 mA, 12 ¥ 7.5°
LA34ADK-6 2.6 ms 530 mA, 14 ¥ 1.8°
IMC 3114 1.6 ms 340 mA, 12 v 7.5°
Kanson 8115 19 ms 130 mA, 12V 7.5°
§-382 1.6 ms 171 mA, 24 ¥V 7.5°
$-406 4.3 ms 280 mA, 24 ¥ 15°
S-451 3.9 ms 280 mA, 24 ¥ 7.5°
Morth American K827081-P2 1.5 ms 330 mA, 12V 7.5°
Phillips K83701-P2 1.5 ms 330 mA 12V 15°
Septor $-09124 1.5 ms 340 mA, 12V 9°
Superior MOE1-FD-301 0.8 ms 40 mA, 12V 1.8°
Electric MOG1-FD-311 1.5 ms 220 mA, 20V 1.8°

CHOPPER DRIVE CIRCUIT
Used to Drive a 12 V, 500 mA
Unipclar Stepper Motor

18-20v

ONE-
SHOT

R —
O+2Y
UCN-2203A
K W
T -y
I:I 13]
'—El DIR, ] 10K
I: ESTEF‘ B
. Latie L DIRECTION
1 C CONTROL
€ il
SECS;E m STEP INPUT
TER 5 STEP ENABLE

Owg. No. B-1258

TYPICAL APPLICATIONS

DISC DRIVE
APPLICATIONS

These stepper-motor translator/
drivers provide additional special-
purpose logic for use in disc drive
dpplications. Pin 14 (STATE A) is
high with OUTPUT A activated and
is used with other drive logicin de-
termining Track 0 Position on the
disc. Pin 13 (TIME/OUT
MONQSTABLE) in disc drive ap-
plications is called ON TRACK and
is low with either OUTPUT A or
QUTPUT Cactivated. Itisusedas a
WRITE ENABLE condition with
other drive logic.

An independent driver (pins 2
and 15) is used to control the head
load solenoid.



UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS

TYPICAL APPLICATIONS

BIPOLAR DRIVE CIRCUIT
Used to Drive a 500 mA Stepper Motor

QUTPUT
UDN-25804 ENABLE UCN-2203A 5V
T_( ‘R'-g g
1 —Db"r 17 [: w 1]
;: > - ' i S 10K
b D 13|
i _D:q« 15 | e . v
:51_|>T—u—‘ I ) ¢ T DIRECTION
_? L‘« 13 -4-—_[ . o .
""l>" 28V I CLKC -
;._DF_T_“_. " HI e, Ioj—o STEP |NPUT
’_E m ' — SO STED ENABLE
+28Y O— 3 % = —
ﬁ_ﬁ:jl- Dwg.No. B-14964
UDN-2052 UDN-2952W
O O TWO-PHASE BIPOLAR DRIVE CIRCUIT
Used to Drive a 2A Stepper Motcr
B

S AR
I

C
ATy

i

||}——|a

aate

§ Rg = 0.6/Tgurtmax.) _O

o DIREGTION

STEP INPUT
o STEP ENABLE

Dwg, Mo. B-1487




UCN-4202A AND UCN-4203A
STEPPER-MOTOR TRANSLATORS AND DRIVERS

TYPICAL APPLICATIONS

UDN-2850Z JWDN-2050Z

A-C MOTOR DRIVE CIRCUIT
Used to Drive a 2 A Synchronous Motor

Bwg, No, B-1447A.

UNIPOLAR TWO-PHASE DRIVE CIRCUIT

412 ICN-42024) .
+30V [UCN-42034) Use_d to Drive a 500 mA
|'—| o Unipolar Stepper Mator
|
O 5v
me
DIRECTION
O controL
STEP
o INPUT

]

o
=R ]
57"
2’z
= m o
nnv)_:q
g S T

L =1

Dwp. No, 3+1499



UCN-4204B AND UCN-4205B-2
STEPPER-MOTOR TRANSLATOR DRIVERS

UCN-4204B AND UCN-4205B-2
STEPPER-MOTOR TRANSLATORS/DRIVERS

FEATURES

» 1.5A Max. Qutput Current

» Wave Drive, Two-Phase, and Half-Step
« |nternal Clamp Diodes

s Qutput Enable

= |nternal Thermal Shutdown

* Power-on Reset

Providing control and direct drive to unipolar four-
phase stepper motors, UCN-4204B and UCN-
4205B-2integrated circuits are rated up to 1.5 A per
phase and will sustain inductive loads to 15V or 25V,
respectively. In other respects, the UCN-4204B and
UCN-4205B-2 are identical. Both devices feature
on-chip I°L logic to provide direction and outeut
ENABLE control functions, thermal shutdown, and
power-oN reset, as well as externally selectable one-
phase (wave drive), two-phase, and half-step drive
formats.

The one-phase or wave-drive format consists of
energizing one motor phase at a time in an A-B-C-
D (or D-C-B-A) sequence. This excitation mode
consumes the least power and assures positional
accuracy regardless of any winding imbalance in the
motor. Devices with 500 mA output current ratings,
using this drive format, are available as Sprague
UCN-4202A and UCN-4203A.

Two-phase drive energizes two adjacent phases
in each detent position (AB-BC-CD-DA). This mode
offers an improved torque-speed product, greater
detent torque, and is less susceptible to motor
resonance.

Half-step excitation alternates between the one-
phase and two-phase modes (A-AB-B-BC-C-CD-
D-DA), providing an eight-step sequence.

QUTPUTB| 1 POWER 16 | Vo
ON RESET
OUTPUT
KLz 15 ENABLE
QUTPUTDY¢ 3 [— 14 | DIRECTION
4 STEP 13
GROUND LOGIC GAOUND
5 12
CUTPUTC | B 11 | STEP INPUT
K| 7 10 { HALF STEP
OUTPUT A | 8 8 | ONE PHASE
Dwg. No. W-108

Both devices are supplied in 16-pin dual in-line
plastic batwing packages with heat-sinkable tabs
and copper lead frames for improved thermal
characteristics.

ABSOLUTE MAXIMUM RATINGS
atT, = +25°C

Qutput Voltage, Ve

(UCN-4204B) . .......oiieveiiiennin, 20V

(UCN-4206B-2) . . ......oveev e a0y
Output Sink Current, lout ... ov v 1.5A
Logic Supply Veltage, Vee. ... .. ..ol 7.0V
InputVoltage, Viy .. ... il 7.0V
Package Power Dissipation, Py . ........... See Graph
Operating Temperature Range, Ta. ... —20°C to +85°C

Storage Temperature Range, Ts . ... —55°Ct0 +150°C

Quitput current rating will be limited by ambient temperature, heat sinking,
air flow, duty cycle, and number of outputs conducting. Under any set of
conditions, do not exceed & 1.5 A peak output current or a junction tem-
perature of + 150°C.



UCN-4204B AND UCN-4205B-2
STEPPER-MOTOR TRANSLATOR DRIVERS

ALLOWABLE POWER DISSIPATION WAVE-DRIVE SEQUENCE

AS A FUNCTION OF AMBIENT TEMPERATURE , Half Step = L, One Phase = H .
1] ]
8 = Step A B o] D =
\ S PoR  oN o o ofF |2
3] 1 ON OFF OFF OFF 9
o 2 OFF ON OFF OFF E
7 7 3 OFF OFF ON OFF S
N 4 OFF  OFF  OFF ON !
5
z TWO-PHASE DRIVE SEQUENCE
= . Half Step = L, One Phase = L -
= 1 Step A B (v D 1
2 z z
) <] FOR ON OFF OFF ON S
= 5 1 ON OFF OFF ON G
w w 2 ON ON OFF OFE ¢
o =] 3 OFF ON ON OFF =
= i 4 CFF OFF ON ON t
g
2 HALF-STEP DRIVE SEQUENCE
[
E Half Step = H, One Phase = L
2 Step A B c D
= - =
i N POR ON OFF OFF OFF I
= NG z 1 ON OFF OFF OFF =
P 2 2 ON ON OFF OFF 2
e Q 8 OFF ON OFF OFF Q
)
D e 4 OFF ON ON OFF [
0 ‘f 5 OFF OFF ON OFF CT)
2 50 75 100 125 150 6 OFF OFF DN ON
TEMPERATURE IN °C 7 OFF OFF OFF ON
8 ON OFF CFF ON
Dwg. No. A-11, 7934
TRUTH TABLE
PIN9 PIN1D
TWO-PHASE L L
ONE-PHASE H L
HALF-STEP L H
STEP-INHIBIT H H
TIMING CONDITIONS — o
clock L LI L LS ek LU L L rLriad
A. Minimum data set-up time ... .. .. 1us ONE PHASE = ak
B. Minimum data holdtime ........ 1 s WINPT
C. Minimum data pulse width . ... ... s HALF-STER Al B
D. Minimum clock period .. ...... 200 s OUTPUT
ENABLE
OUTPUTA — | L]
OUTPUTE — | L
OUTRUTC
i [
Note: Clock must be in low state when changing OUPUTD—— ™  _J [
state of ONE PHASE, HALF-STEP, or DIRECTION WAYE OUTPUT
or unwanted stepping may ocour. DRIVE I HALF-STEP l TWO-PHASE % DISABLED
Owg, No, W-110
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UCN-4204B AND UCN-4205B-2
STEPPER-MOTOR TRANSLATOR DRIVERS
e ]

ELECTRICAL CHARACTERISTICS at Ta = +25°C, T1as < +70°C, Vec = 5V

Applicable Limits
Gharacteristic Symbol | Devices | Test Conditions Min. Max. | Units
Output Leakage Current lcex UCN-4204B | Vee = 5.5V, K = Open, Voyr = 20V — 50 pA
UCN-4205B-2| Ve = 8.5V, K = Qpen, Vour = 30V - 50 pA
Output Sustaining Voltage Veesus) | UCN-4204B | loyr = 1.25A, L = 3mH 15 — v
UCN-4205B-2| lour = 1.0A, L = 3mH 25— v
Output Saturation Voltage Voersay | UCN-4204B | Voo = 4.5V, lour = 700mA — 05 v
Voo = 4.5V, lour = 1.0A — 07 v
Vee = 4.5V, lour = 1.25A — 1.0 v
UCN-4205B-2| Vec = 4.5V, lour = 700mA — 03 v
Voo = 4.5V, lgyr = 1.0A — 125 v
Clamp Diode Leakage Current | Ig UCN-4204B | Vg = 20V — 50 pA
UCN-4205B-2 | Vg = 30V — 50 uA
Clamp Diode Forward Voltage | Ve Both lr=1.5A — 3.0 v
Input Current Ity Bath Voo = 4.5V, Viy = 2.0V, Ta = 25°C — 5.0 pA
Bath Vec = 4.5V, Vin = 2.0V, Ta = 70°C — 40 pA
lingoy Both Vee = 5.5V, Vin = 0.8V ~— —1.6 mA
Input Voltage Ving Both Voo = 4.5V 2.0 — v
‘ Ving Both Vee = 5.5V — 08 v
Input Glamp Voltage Vin Both lug = —12mA — —15 v
Supply Current lge Both 2 Drivers ON — 90 mA
Turn-ON Delay fon Both 0.5E (Pin 11)t0 0.5 — 10 us
Turn-OFF Delay fosr Both 0.5 (Pin 11) 10 0.5Eom — 10 1S

+18V

AAN
Vi

VA

L/R STEPPER-MOTOR DRIVE

9-12V MOTOR

C A OE DR
STEP LOGIC
1é HELK| o

UGN-4204B
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+5V
Q

o Y DIRECTION

GONTROL
|9

noLn
STER INPUT

Dwg. Na. W-1114




UCN-4805A BiMOS LATCHED DECODER/DRIVER

UCN-4805A
BiMOS LATCHED DECODER/DRIVER

FEATURES

@ High-Yoltage Source Qutputs

& CMOS, PMOS, NMOS, TTL Compatible Inputs
® Low-Power CMOS Latches

# Hexadecimal Decoding

& Internal Pull-Up/Pull-Down Resistors

& Wide Supply Voltage Range

ESIGNED for use in high-voltage vacuum

fluorescent display driver applications, the
UCN-4805A latched decoder/driver combines
CMOS logic with bipolar source outputs. The device
consists of eight high-voltage bipolar sourcing out-
puts, with internal pull-down resistors and CMOS
input latches, hexadecimal decoder, and control cir-
cuitry (strobe and blanking).

Type UCN-4805A is intended to serve as the seg-
ment driver with standard 7-segment displays incor-
porating a colon or decimal point. The integrated
circuit uses hexadecimal decoding to display 0-9, A,
b,C,d,E,and F.

This BIMOS latched decoder/driver has sufficient
speed to permit operation with most microproces-
sor/LSI-based systems. The CMOS input latches
provide operation over the supply voltage range of 5
to 15V with minimum logic loading. Internal output
pull-down resistors eliminate the need for external
components usually required for fluorescent display
applications. When used with standard TTL or low-
speed TTL logic, the device may require employ-
ment of input pull-up resistors to insure a proper
input logic high.

513

43Q023a W11 -01-F

T oNNyIE anv S¥anT¥a |

[

Dwn, No, A-10,9844

UCN-4805A

ABSOLUTE MAXIMUM RATINGS at + 25°C
Free-Air Temperature ond V; = 0V

Output Voltage, Vour ... oo oo e e 60Y
Logic Supply Voitage Range, V. ... .......... 45Vt 18Y
Driver Supply Voltage Range, Vg .. ... ....... 50Vto 60V
Input Voitage Range, Vi, ............ —03VioVy, +03V
Continuous Output Current, oy ... ...t - 40 mA
Package Power Dissipation, Pp.................. 1.82 W
Operating Temperature Range, T,. .. .. ... —20°C e +35°C
Storage Temperature Range, T, .... ... .. —35°Cto +125°C

*Derate at the rate of 18,18 mW/°C above T, = 25°C.

Catrtion: Sprague CMOS devices feature input static profection
but are still susceptible to damage when exposed fo extremely
fiigh static electrical charges.




UCN-4805A BiMOS LATCHED DECODER/DRIVER
R e B R S e S S S

ELECTRICAL CHARACTERISTICS at T, = 25°C, Ves = 60V, Voo = 4.75 V10 1575V, Vs =0 V
{unless otherwise noted)

Limits
Characteristic Symhol § Test Conditions Min. Max. Units
OQutput OFF Voltage Your — 1.0 ¥
Output ON Voltage by = — 25 mA 575 — ¥
Output Pull-Down Current lour Yo = Vg 400 850 )
Qutput Leakage Current Ta = 70°C —_ —15 HA
Input Voltage Vi Voo = 5.0V 35 5.3 v
Voo = 15V 13.5 15.3 ¥
Viny -03 +D8 Vv
Input Current v Voo = 50V — 100 A
Voo = 15V — 300 uh
Input Impedance In Yoo = 5.0V 50 — kQ
Supply Current [ Display 8" — 9.1 mA
All outputs OFF —_— 100 A
o ¥, = /0 = STROBE = 5.0V, All other inputs = 0V|— 200 uh
Yo = /0 = STROBE = 15V, All other inputs = 0V | — 500 d
Voo = STROBE = BLANK = 5.0V, Data laiched,
Display “8” — 7.0 ma
¥ = STROBE = BLANK = 15V, Data latched,
Display “'8” —_ 21 mA

NOTE: Positive {negative) current is defined as going into {coming out of) the specified davice pin.

MAXIMUM ALLOWABLE DUTY CYCLE

Number of Max. Allowable Duty Cycle
Qutputs ON at Amhient Temperature of
{lor = —25mA) 50°C 80°C 70°C
3 100% 92% 78%
7 100% 84%
b 100%
: ¥
1 100% 100% 100%

Caution: Sprague CMOS devices feature input static protection
but are still susceptible to damage when exposed to extremely
high static electrical charges.
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UCN-4805 BiMOS LATCHED DECODER/DRIVER

UCN-4805A TRUTH TABLE

Outputs

dp

Inputs

Character

§T

BL

dp

UUUDUDGODOOGDUOOIU

e e e e R R = R I I I i~ JNEF R R

O DO o O o O MO

1010001010111111x0

1011011010011110x0

1]0111111111D100Vﬂ0

e S A O DA O S OO O

QUUDUOUOGDDOOUDUUX

e e e B B B B I I e e T B JEEPRPR Y

UDDUDOUUUGUUUDGUIX

e e e R I R R

UO]IODIIUDIIDUI]XK

DDGOIIIIDUDOIIIIKX

OO OO DO O o e >

X = irrelevant

D¥G. WD. k= 10.905

TYPICAL OUTPUT DRIVER

TYPICAL INPUT CIRCUITS

Yoo

Vag

100K

Dwg.No. A-10,97gR

15K

27K

100K

Vss

100K

Dwg, No. A-10.9R1

A B C D dp

Vs

Dwg. No. A-10,380

15
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UCN-4805A BiMOS LATCHED DECODER/DRIVER

TIMING CONDITIONS

(Logic Levels are Yy and Vig)

STROBE I
A= B e
BLANKING 1 [
R S —
INy 1 i
—{p “‘E“—
UUTN | [

A. Minimum Data. Active Time Before Strobe Enabled

{Data Set-Up Time) ......... cesen e 100 ns
B. Minimum Data Active Time After Strobe Disabled

(Data Hold Time} ........................ 100 ns
€. Minimum Strabe Pulse Width ................ 300 ns
D. Typical Time Between Strobe Activation and Output

On o Off Transition ...................... 1.0 ps
E. Typicat Time Between Strobe Activation and Output

0ff to On Transition ...................... 1.0 ps
F. Minimum Data Pulse Width ................. 500 ns

Dwg.No. A-10,5824

Information present at an input is transferred to its latch when the
STROEBE (ST) is low. The latches will continue to accept new data as long
as the STROBE is held low. Applications where the latches are bypassed
(STROBE tied low) ordinarily require that the ELANKING input be low
between digit selection because of possible non-synchronous decoding.

When the BLANKING (BL) input is low, all of the output buffers are
disabled (OFF) without affecting the information stored in the latches.
With the BLANKING input high, the outputs are controiled by the latch/
decoder circuitry.

5—16
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UCN-4807A AND UCN-4808A
BiMOS ADDRESSABLE LATCHED DRIVERS

UCN-4807A AND UCN-4808A
BiMOS ADDRESSABLE LATCHED DRIVERS

FEATURES

® Adcdrassable Date Entry

® 50 V Current-Sink Qutputs

® CMOS, PMOS, NMOS, TTL Compatible
® Low-Power CMOS Logic and Latches
® Wide Supply-Yoltage Range

HESE §-BIT, ADDRESSABLE, latched drivers
are used in a wide variety of power demulti-
plexer applications. They can drive all types of
common peripheral power loads, including lamps,
relays, solenoids, LEDs, printer heads , heaters, and
stepper motors. They can also be used as DMUX
drivers for higher power loads requiring discrete
power semiconductors.

Type UCN-4807A and UCN-4808A drivers are
identical except for output current ratings. The
former s rated for a maximum of 200 mA per output
while the latter is capable of sinking up to 600 mA
per output. The 50 V outputs are bipolar NPN satu-
rated switches with first stage driver currents op-
timized for each version.

Each MBSI array is comprised of a 3-bit to 8-line
decoder, 8 type D latches, & open-collector output
drivers, and MOS control circuitry for CHIP
SELECT, CLEAR, and OUTPUT ENABLE
functions. Any of the eight power loads can be ad-
dressed individually and can be turned ON or OFF
independently of the other loads.

UCN-4808A DERATING

Number of Max. Duty Cycle (with Vg = 5 V)
Qutputs ON at Ambient Temperature of
{lyr = 500 mA}  30°C  40°C  50°C  40°C 70°C
8 33%  29% 25% 21%  17%
7 37%  33%  29%  24% 20%
6 % 39%  33%  28% 2%
5 52%  46% A% 34%  28%
4 65% 58% 50% 42%  35%
3 8% 11% 6/% 571% 4%
2 100% 100% 100% 85% 70%
1 100% 100% 100% 100% 100%

5—17
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DRI VER
SUPpLY DECODER e DATA IN
QUTPLT
ENABLE TRREYEY AN
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CHIF -0 c
SELECT DRIVERS IN
= LOGIC
CLEAR SUPPLY
oty [ oury
oUTs [3 ouTy

Dwg. Mo, A-il,783

Under normal operating conditions, all outputs of
Type UCN-4807A can sustain 150 mA over the
operating temperature range without derating. Type
UCN-4808A will sustain 300 mA per output at 30°C
and a duty cycle of 33%. Other combinations of
number of outputs conducting and duty cycle are
shown in the specifications.

These devices are supplied in 18-pin dual in-line
plastic packages for operation over the temperature
range of —20°C to +85°C.

ABSOLUTE MAXIMUM RATINGS

at 25°C Free-Air Temperature
Qutput Voltage, Vour . ... ... oo 50V
Logic Supply Voltage Range V. .. ...... ... 45Vt 18V
Driver Supply Voltage Range, ¥y .. ... ... .. 45Vt 55V
Input Yoltage Renge, ¥y . .......... —03VioV¥,+03V
Continuous Output Current, I, (UCN-4807A) ...... 200 mA
(UCN-4808A) . ..... 800 mA
Package Power Dissipation, Py .. ....... ... .. 1.82 W

Operating Temperature Range, To. .. ... .. —20°Cto +85°C
Storaguelcamperature Range, Ts ........ —55°Cto +125°C

*Derate at the rate of 18,18 mW/°C above T, = +25°C.




UCN-4807A AND UCN-4808A
BiMOS ADDRESSABLE LATCHED DRIVERS

TYPICAL INPUT CIRCUITS

FUNCTIONAL BLOCK DIAGRAM

LOGIE DRIVER
SUPRLY SUPPLY
VoD @ )
v H
oD
CiN 100K
By ‘ M8
an O I& Ein @— oLy
DATA % -8 ouT,
= (D) 0uT,
B —_
N @ =
E D) 0uty
2 1s
l - R O
chiEstEer (O Mos L5 Lel. -3 WT;
TR V Ay ©— 7
QUTPUT ENABLE took saupIas -9 T
Er=e e
ZE GROUND
UNUSED |NPUTS SHOULD
BE TIED 10 ¥y OR GROUND el ® ® O
: ' boiz1y:] pata AR ouTPUT Owg. No. A-11,788
SEECT W ENABLE

Terminal Designation

Functien

ADDRESS

CHIP SELECT

DATA INPUT

CLEAR

OUTPUT ENABLE

OUTPUTS

DRIVER SUPPLY

LOGIC SUPPLY

& 3-bit binary address on these pins defines which one of the 8 latches is to recsive the data,
Cw is the most-significant bit; A, is least significant.

When this input is low, the addressed output latch wil| accent data. When CHIP SELECT is high,
the latches will retain thelr existing state, regardless of ADDRESS or DATA input conditions.
This input shculd be held high while ADDRESS is being changed. CHIF SELECT also allows an
additiona! level of address decoding.

When CHIP SELECT is low, the data bit present here is transfarred to the addressed latch and
autput such that (when QUTPUT ENABLE is high) “1" turns the eutput ON and “0'" turns the
autpat OFF.

When CLEAR goes from high to low, &ll latches are reset and outputs are turned OFF.

When this input is high, the outputs are controlied by their respective latches. When QUTPUT
ENABLE is low, all outputs are OFF.

These are the 8 open-collector NPN outputs,

This is the supply voltage for the first stage of the bipelar output drivers. The nominal supply is
5.0V

This is the CMOS logic supply voltage input. Typically it is between 4.75 V and 15.75 V.
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UCN-4807A AND UCN-4808A

BiMOS ADDRESSABLE LATCHED DRIVERS

ELECTRICAL CHARACTERISTICS at Ty = +25°C, V;, = 5V (unless otherwise specified)

LCN-4807A UCN-4808A
Characteristic Symbol Test Conditions Min.  Max, | Mn.  Max | Units
Qutput Leakage Current| |.g, Vour = 50V — 50 — 50 wh
Coliector-Emitter Yerian lour = 50 mA — 0.2 — — V
Saturation Voltage loyr = 100 mA — 03 |- =
Tosr = 150 mA — - — i)
lor = 200 mA — — ] = 05 v
loyr = 350 mA - — | — 07 ¥
lor = 500 mA - == | — 1.0 V
Input Voltage Yoy — 08 | — 08 v
Yo Vo = 15V 135 — 135 — Y
Vi =5V 35 — |35 — )
fnput Current [ Vi = V=15V — 300 | — 0] pA
Y=Y =0V — 100 [ — 100 pA
Input Resistance Ry 30 — 50 — | k2
Supply Current lonion One Driver ON, ¥y, = 15V — 50 | — 50 mA
One Driver ON, ¥, = 5V —_— 1o | — 1.0 mA
. CLEAR = 0V, SELECT = V,, = 15V — 30 | — 30| pA
CLEAR = OV, SELECT = Yy, = 5V — 10 [ — 00| A
lsion One Driver ON, ¥, = 5V — 5.5 - 50 mA
Alt Drivers ON, V; = 5 ¥ — 45 — 160 mA
lsorry ENABLE = OV, ¥, =3V — 0.l | — 35 mA
Note: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure the minimum logic 1",
CAUTION: Sprague CMOS devices have input static protection but
are still susceptible to damage when exposed to extremely high static
electrical charges.
TRUTH TABLE
CHIF w Bw Ay CUTPUT OUT, QUT, OUT, OUT, OUT, OUT, OUT, 0UT,
SELECT CLEAR  DATA ENABLE
X L X £ X X X H H H H H H H H Clear
H H X X X X H R R R R R R R R Memory
L H DL L L H R R R R R R R 7D Address Latch )
L H D L L H H R R R R R R D R Address Latch 1
L H D L H L H R R R R R T R R Address Latch 2
L H D L H H H R R R R D R R R Address Latch 3
L H D H L L H R R BR T R R R R Address Latch 4
L H D H L H H R R T R E R R R Address Latch 5
L H D H OH L H R D R R R R R R Address Latch 6
L H D H H H H 0D R R R R R R R Address Latch 7
X X X X X X L H H H H H H H H Blanking
X X X xoX X H R R R R R R R R
= Low Logic Level
= High Logic Level

= Data (High or Low)
= |rrelevant
= Previous State
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UCN-4807A AND UCN-4308A
BiMOS ADDRESSABLE LATCHED DRIVERS

/O WAVEFORMS

= T

CHTP SETECT w__[ﬂul NN N

OUTPUT ENABLE. N\ I [ | = &
DATA NNV | m ]

o T AT

ouTy )

0UTg _—r__-l
ouTy ————L—.I

.4

|

P —
OPERATION —~ w ~— o < <
W w [72) v = —J o
T £% £ 23 £8 -3 TE 3
] [ fan fom] = — xX
< < < < = =]
=)
Dwg. No. A-11,785
Logic Level Allowable
Irrefevant Transition Time
TIMING CONDITIONS
(Logic Levels are ¥, and Ground)
Ao Minimum CLEAR Pulse Width .. .o
B. Minimum CHIP SELECT Pulse Width . .. .. o
C. Typical QUTPUT ENABLE (Blanking) Pulse Witdth .. .. e
0. Minimum DATA or ADDRESS Setup TImMe ... o
E. Minimum DATA or ADDRESS Hold TIme . .. oo e e
F. Minimum DATA or ADDRESS Pulse Width. . . .o
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UCN-4807A AND UCN-4808A
BiMOS ADDRESSABLE LATCHED DRIVERS
T ——

TYPICAL APPLICATIONS

A typical application for Type UCN-4808A, driving a common-cathode
LED display, is shown below. Many multi-character LED displays can
make use of the high-current capability of this device. With the DATA
input held high, the proper address code may be fumnished by a 3-bit
counter. Note that with DATA held constantand the ADDRESS sequenced
through the binary code, setup and hold times associated with CHIP
SELECT may be ignored.

The second applicaton illustrates the use of Type UCN-4807A or
UCN-4808A as a multiplexed power driver. A wide variety of peripheral
loads including lamps, relays, solencids, LEDs, and stepper motors can be
accommodated. Inductive loads require external transient suppression.

These devices can also be employed as multi-channel drivers for discrete
high-current or high-voltage semiconductors.

Common-Cathode LED Display Driver

+35V 5V
0 o

T UCN-48084

DECODER |=H]

lllllll1||
LATCH ES

BLANKING O

CLEAR C

103138 /553YAAY  LNIAWOIS

Dwg. Mo, B-1484

=
|
|
|
.i{:

CHARACTER
ADDRESS | P78
{3-BIT COUNTER}

Y
e




UCN-4807A AND UCN-4808A
BiMOS ADDRESSABLE LATCHED DRIVERS

|
TYPICAL APPLICATIONS {Continued)

Multiplexed Power Driver

+14v *"’ +24V 424V 128V
O

Q Q

UCN-4807/08A

oLOAD STATUS
(ON/GFF)

+5Y 0 DECCDER

TIERINY

] Larches
ITIRENE

DRIVERS |

LOAD SELECT
(BINARY ADDRESS)

CLOCKO

RESET
ALL LoaDps © O+5Y
{OFF)

Dwg. No. B-1455
Lo NN ST
Multichannel Driver
for Discrete Power Semiconductors
+Vg
PNP
FOWER
UCN-4807A D-C
OR LOAD
UICN-4808A 10
5A

_Vs

Dwg. No. A-11,786
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UCN-5800A AND UCN-5801A
BiMOS I1. LATCHED DRIVERS

UCN-5800A AND UCN-5801A

BiMOS Il LATCHED

FEATURES

® 4.4 MRz Minimum Data Input Rate

& High-Voltage, High-Current Outputs

& (Qutput Transient Frotection

e CMOS, PMOS, NMOS, TTL. Compatible Inputs
& Internal Pull-Down Resistors

® Low-Power CMOS Latches

HE UCN-5800A and UCN-5801A. latched driv-
ers are high-voltage, high-current integrated
circuits comprised of four or eight CMOS data
latches, a bipolar Darlington transistor driver for
each latch, and CMOS control circuitry for the com-
mon CLEAR, STROBE, and QUTPUT ENABLE func-
tions.

The bipolar/MOS combination provides an ex-
tremely low-power latch with maximum interface
flexibility. Type UCN-5800A contains four Jatched
drivers; Type UCN-3801A contains eight latched
drivers.

BiMOS II devices have much faster data input
rates than the original BIMQS circuits. With a 5V
supply, they will typically operate at better than 3
MHz. With a 12 V supply, significantly higher
speeds are obtained.

The CMQS inputs are compatible with standard
CMOS, PMOS, and NMOS circuits. TTL or DTL
circuits may require the use of appropriate pull-up
resistors. The bipolar outputs are suitable for use
with relays, solenoids, stepping motors, LED or in-
candescent displays, and other high-power loads.

Both units have open-collector outputs and inte-
gral diodes for inductive load transient suppression.
The output transistors are capable of sinking 500 mA.
and will sustain at least 50 V in the oFF state. Be-
cause of limitations on package power dissipation,
the simultaneous operation of all drivers at maxi-
mum rated current can only be accomplished by a

5—-23

DRIVERS

OUTPUT

cear [1 2] b
STROBE [ 2 13| Voo

N, 3 H >—ya2] our,

N, 2 g —DvE 11] ouT,

L T
I

i, [5 g _I>°.E 16] ouT,

IN, [6 }—D»E 9] our,
GRQUND |7 8 | cOMMON

DWG.NO. A-1D,4998

UCN-5800A

QuUTPUT
ENABLE

I
LATCHES
|

INg

GROUND

DW3, NG, A-10,4988

UCN-5801A

reduction in duty cycle. Qutputs may be paralleled
for higher load current capability.

UCN-3800A, the 4-latch device, is furnished in a
standard 14-pin dual in-line plastic package. UCN-
5801A, the 8-latch device, is supplied in a 22-pin dual
in-line plastic package with lead spacing on 0.400"
(10.16 mm} centers. To simplify circuit board lay-
out, alk cutputs are opposite their respective inputs.




UCN-5800A AND UCN-5801A
BiMOS Il LATCHED DRIVERS

FUNCTIONAL BLOCK DIAGRAM

Yopo

0 COMMON

*
| ouT,
STROBE |
l 1
| I
\ \
| |
\ \
CLEAR y ;
} : GROLUND
| |
| !
ouTPUT ] !
ENABLE 1 1
| I
1 |

COMMON MOS
CONTROL

ABSOLUTE MAXIMUM RATINGS
at + 25°C Free-Air Temperature

Output Yoltage, Ve ..o 50V
Supply Voltage, Vop. . .. ... 15Y
input Yoltage Range, ¥y .. ... .. ... —03VtoVy + 03V
Continuous Collector Current, I .. ..ol L 500 mA
Package Power Dissipaticn, P,

(UCN-5800A) . . ... Lew*

(UCN-5801A) . . .................... 2.0 W
Dperating Temperature Range, T,. . ... ... —20°Cto +85°C
Storage Temperature Range, T .. ... . ... —55°Cto +125°C

*Derate a2t the rate of 16.7 mW/°C above T, = +25°C,
**Derzte zt the rate of 20 mW/°C above T, = +25°C.

Caution: Sprague CMOS devices have input-static protection
buit are susceptible to damage when exposed ta extremely high
static efectrical charges.

TYPICAL MCS LATCH TYPICAL BIPOLAR DRIVER

DWG. NG, A-10,4954

TYPICAL INPUT CIRCUIT

Voo

owg.No. A-12,520
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UCN-5800A AND UCN-5801A
BiMOS Il LATCHED DRIVERS
e

ELECTRICAL CHARACTERISTICS at T, = +25°C, V,,, = 5V (unless otherwise noted)

Limits
Characteristic Symbhol Test Conditions Min. Typ. Max. Linits
Qutput Leakage Current le Ve =50V, T, = +25°C _— — 50 pA
: Ve =50V, T, = +70°C — —_ 100 WA
Collector-Emitter Veesin I, = 100 mA — 0.9 11 Y
Saturation Voltage le = 200 mA _ 1.1 13 ¥
le = 350 mA, Vy, = 7.0V — 13 16 v
Input Voltage Vi — — 1.0 )
Vit Vo = 12V 10.5 — —_ )
Vo = 10V 8.5 — — ]
Voo = 5.0V (See Note) 3.5 -~ — 1)
Input Resistance Rix Voo = 12V 50 200 — k2
Vo, = 10V 50 300 — k)
Vo, = 5.0V 50 600 — kQ
Supply Current Inpicr Vi = 12V, Quiputs Open — 1.0 2.0 ma
(Each |y = 10V, Outputs Open = 0.9 17 A
Stage) ™y " 5.0V, Outputs Open 07 | 10 | mA
o, Voo = 12V, Outputs Open, Inputs = 0V — — 200 A
fotal) | v, = 5.0V, Qutputs Open, inputs = 0V — 50 100 WA
Clamp Diode b Ve =30V, T, = +25°C — — 50 pA
Leakage Current Vo = 50V, T, = -+70°C _ _ 100 LA
Clamp Diode Forward Voltage Ve I = 350 mA — 1.7 20 ¥
NOTE: Gperation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure a minimum logic *4". B

ALLOWABLE OUTPUT CURRENT AS A FUNCTION OF DUTY CYCLE

UCN-5800A UCN-5801A
o
£ 450 & 450
o 0
- &
< a00 < < < 400
<E‘ \ \ ! _E q \ \\\ L lor2
z AN 2 = AR N 3,
E 350 < ~ 350 N, g
& N, N g NN N SE
. !
£ 300 i - S 300 \\ ~N \\\ L N
g P it = NN \\ 5 [~
= ~ ] 3 g T

= 4 [ 5 ™ P, e,
S 250 ] g 250 ~
3 NUMBER_OF OUTFUTS 8 FARNEN
g 200 CONDUCTING 200 ~

SIMULTANEQUSLY a L T~
b} 2 NUMBER CF QUTPUTS L]
E‘ 180 £ 50 CCNDUCTING T
% 3 SIMULTANEQUSLY T
2 100 Joo [ V1 T[]

0 6 20 30 40 % &0 & S0 100 o 6 20 30 40 50 & Y0 80 s8¢ 160
CYCLE PERCENT DUTY CYCLE
PERCENT CUTY e L0487 g, No. A=10,4964
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UCN-5800A AND UCN-5801A
BiMOS il LATCHED DRIVERS

CLEAR -
e il
steope ———J L e e e e e - —
—c-Ar-—C—-.Bn— ._C_..B’.f —-|A-—C—-B-—
QUTPUT ! [ I _____
ENABLE [ - i el & —a
IN 1
R | I D SN
e [ —E po— ] E f—
ou,, [ ] i
DWG.ND. A-10,B954
TIMING CONDITIONS
{Logic Levels are ¥y, and Ground}

A, Minimum data active time hefore strobe enabled {data set-uptime)................... 50 ns
B. Minimum data active time after strobe disabled (datz holdtime) .. ........... ... ..., 50 ns
C. Minimum strobe palsewidth .. ... e 125ns
D, Typical time between strobe activation and output on to off transition ................ 500 ns
E.  Typical time between strobe activation and output off to on transition . ............... 500 ns
F. Minimumclearpulsewidth . ... e 300 ns
G, Minimumadatapulsewidth ... ... .. 225ns

TRUTH TABLE
OUTPUT OuTy

1Ny STROBE CLEAR ENABLE t-1 £
0 1 0 i} X OFF
1 i 0 0 ON
X X 1 X OFF
X X bt 1 QOFF
e 0 i} 0 ON ON
X 0 0 0 OFF QOFF
X = irrelevant.
t-1 = previous output state.
t = present output state.

Information present at an input is transferred to its latch when the
STROBE is high. A high cLEAR input will set all latches to the output oFF
condition regardless of the data or sTROBE input levels. A high ouTpPUT
ENABLE will set all outputs to the oFF condition, regardless of any other
input conditions. When the QUTPUT ENABLE is low, the outputs depend on
the state of their respective latches.
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UCN-5800A AND UCN-5801A
BiMOS Il LATCHED DRIVERS

TYPICAL APPLICATION
UNIPOLAR STEPPER-MOTOR DRIVE

+30V

OUTPUT ENABLE (ACTIVE LOW)
CLEAR ] 7
STROBE Vool 13 Voo
IN 1 3 H ouT 1
Hp N r
IN 2 vy :JI'J I ouT 2
L & 4 E i
IN 3 3 E l: T QoUT 3
IN 4 B D 5 OUT 4
T 8
UCN-5800A
+30V

Owg. No. B-1527

UNIPGLAR WAVE DRIVE UNIPOLAR 2-FPHASE DRIVE B

sTROBE ] | 1 ' I strope — | 1 M 1
IN1 1 N1 _I_| 1
N2 [ A R 1
N3 [1 A _I1 [1
IN 4 M1 me - 1
T T I ot —— ) I
ouT 2 T"‘ ouT 2 —_—o AR
our 3 — ouT 3
oure — P T S — L
DWG.NO. A-11,446 [MG.ND. A-11,447
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UCN-5804B
BiMOS Il TRANSLATOR/DRIVER

UCN-5804B
BiMOS Il TRANSLATOR/DRIVER

FEATURES

¢ 154 Maximum Qutput Current

& 35 VOutput Sustaining Voltage

* Wave-Drive, Two-Phase, and Half-Step Drive Formats
® |nternal Clamp Diodes

= Qutput Enable and Direction Control

» Power-ON Reset

e |nterna| Thermal Shutdown Circuitry

Combining low-power CMOS logic with high-current and
high-veltage bipolar outputs, the UCN-5804B BiMOS
Il transiator/driver provides complete control and drive
for a four-phase unipolar stepper-motor with continuous
output current ratings to 1.23 A per phase (1.5 A startup)
and 35V,

The CMOS logic section provides the sequencing logic,
DIRECTION and OUTPUT ENABLE control, and a power-oN
reset function. Three stepper-moter drive formats, wave-
drive {one-phase), two-phase, and half-step are externally
selectable. The inputs are compatible with standard
CMOS, PMOS, and NMOS circuits, TTL or LSTTL may
require the use of appropriate pull-up resistors to insure
a proper input-logic high.

The wave-drive format consists of energizing one motor
phase at a time in an A-B-C-D {or D-C-B-A) sequence.
This excitation mode consumes the least power and
assures positional accuracy regardless of any winding
inbalance in the motor. Two-phase drive energizes two
adjacent phases in each detent position (AB-BC-CD-DA).
This sequence mode offers an improved torque-speed
product, greater detent torque, and is less susceptible to
motor resonance. Half-step excitation alternates between
the one-phase and two-phase modes (A-AB-B-BC-C-
CD-D-DA), providing an eight-step sequence.

The bipolar outputs are capable of sinking upto 1.5A
and withstanding 50 V in the OFF state (sustaining voltages
up to 35V). Ground clamp and flyback diodes provide

CUTPUTe SUPPLY

OUTPUT
ENABLE

OUTPUT, DIRECTION

GROUND GROUND

GROUND GROUND

STEP INPUT

QUTPUT:

Kag HALF-STEP

QUTPUT. ONE-PHASE

Dwg. Na. W-194

protection against inductive transients. Thermal protec-
tion circuitry disables the outputs when the chip tem-
perature is excessive.

The UCN-5804B is rated for operation over the tem-
perature range of —20°Cto +85°C. It is supplied in a
16-pin dual in-line plastic batwing package with a copper
lead frame and heat-sinkable tabs for improved power
dissipation capabilities.

ABSOLUTE MAXIMUM RATINGS

Quiput Voltage, Vee. oo 50Y
Output Sustaining Voltage, Ver sus) «vvvveveveverrvrrieieienns 35V
Output Sink Current, four ..o 1.5A
Logic Supply Yoltage, Yoo . oo v 7.0V
Input Yoltage, Vin .o 7.0V
Package Power Dissipation, Po ovvvvvi i e See Graph
Operating Temperature Range, Ta.............. —20°Cto +85°C

Storage Temperature Range, Ts.....ovvvuennn —55°Cto + 125°C



UCN-5804B
BiMOS il TRANSLATOR/DRIVER

ALLOWABLE PACKAGE POWER DISSIPATION, P, IN WATTS

ALLOWABLE POWER DISSIPATION
AS AFUNCTION OF TEMPERATURE

\\ Vos

TYPICAL INPUT CIRCUIT

Dwg. No. A-13,035

TYPICAL OUTPUT DRIVER

our

0 25 50 75 100 125
TEMPERATURE IN °C

Cwg. No. W-195

1K 250
Dwg. No, D-186
TRUTH TABLE
PIN 9 PIN 10
TWO-PHASE L L
ONE-PHASE H L
HALF-STEP L H
STEP-INHIBIT H H
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UCN-5804B
BiMOS 1l TRANSLATOR/DRIVER

ELECTRICAL CHARACTERISTICS at Ty = 25°C, Tras < 70°C, Vop = 4.5V to 5.5 V {unless otherwise noted)

Limits

Characteristic Symbal | Test Conditions Min, Typ. Wax. | Units
Qutput Leakage Current legx  [Vour = BOV < 10 50 | ph
Output Sustaining Yoitage Vegisus | lour = 1.25A L = 3mH 35 — — 1}
Qutput Saturation Voltage Veorsam | lour = 700 mA — 1.0 1.2 v
lgyr = 14 — 11 1.4 ¥

loyr = 1.25A — 1.2 1.5 ¥

Clamp Diods Leakaga Currant lp Ve =50V = 10 50 | uA
Clamp Diode Forward Yoltage Ve |lp=1.25A - — 3.0 ¥
Input Current Iy | Vin = Voo a 0.5 5.0 | ph
|INED] V\N = 08V —_ - 0.5 —-50 LLA

Input ¥oltage Viney [Vop = 5Y 35 — 5.3 i
V\NEGJ — 03 —_ 0.8 Y

Supply Current lpz | 20utputs ON — 20 301 mA
Tumn-0ff Delay ton | B0% Step Inputs to 50% Output — — 10 JAS
Turn-On Delay torr | 50% Step Inputs to 50% Qutput — — 10 LS
Thermal Shutdown Temperature[ T, — 165 — °C

TIMING CONDITIONS

o7Fo o798 0 I e 6 S Oy

el
ONE PHASE
HALF-STEP [
OUTPUT A -8~ I
EMABLE
outPuTA ——1 ] [ L
outPuTE — | | L i_‘
ouUTPUTC —
outeutn L1 L

QUTRUT
TWOPHASE | HALRSTEP | WA/EDRIVE ) DISABLED

| \ t

Dwvg. No. W-1104A

A Minimumdata setuptime............... 100ns
B, Minimum data hold time ................ 100 ns
C. Minimumstepinput pulsa width......... 500 ns



UCN-5804B
BiMOS 1l TRANSLATOR/DRIVER

APPLICATIONS INFORMATION

Internal power-on reset (POR) circuitry resets OUTPUTA (and oUTPUTR in the two-
phase drive format) to the oN state with initial application of the logic supply
voltage. After reset, the circuit then steps according to the tables shown below.

The outputs will advance one sequence position on the high-to-low transition
of the sTEP INPUT pulse. Logic levels on the HALF-sTEP and ONE-PHASE inputs
will determine the drive format (one-phase, two-phase, or half-step). The
DIRECTION pin determines the rotation sequence of the outputs. Note that the
STEP INPUT must be in the low state when changing the state of ONE-PHASE, HALF-
STEP, or DIRECTION to prevent erroneous stepping.

All outputs are disabled (OFF) when OUTPUT ENABLE is at a logic high. That
input can be used for chopping applications without affecting the stepping logic.
If the function is not required, oUTPLT ENABLE should be tied low. In that condition,
all outputs depend only on the state of the step logic.

Internal thermal protection circuitry disables all outputs when the junction

temperature reaches approximately 165°C. The outputs arc enabled again when
the junction cools down to approximately 145°C.

WAVE-DRIVE SEQUENCE
O Half Step = L, One Phase = H T
I Step A B [ D I
Z =
g POR ON OFF OFF OFF g
o 1 ON OFF OFF OFF 0
&® 2 OFF ON OFF OFF =
= 3 OFF OFF ON OFF =)
! 4 OFF  OFF  CFF ON !
TWO-PHASE DRIVE SEQUENCE
o Half Step = L, One Phase = L -
I Step A B c D I
-4 =
S POR ON OFF OFF ON =]
] 1 ON QFF OFF ON 5
a 2 ON ON OFF OFF o
g 3 OFF ON ON OFF =}
i 4 OFF OFF ON ON T
HALF-STEP DRIVE SEQUENCE
Half Step = H, One Phase = I

Step A B C D
- g
I POR ON OFF OFF CFF i
z 1 ON OFF OFF OFF =
2 2 ON ON OFF  COFF =
o 3 OFF ON OFF OFF 2
= 4 QFF ON ON OFF [
e 5 OFF CFF ON CFF o
‘ 8 OFF  OFF oN ON T

7 OFF CFF OFF ON

8 ON CFF OFF ON




UCN-5804B
BiMOS |l TRANSLATOR/DRIVER
e .

TYPICAL APPLICATION

L/R STEPPER-MOTOR DRIVE

28V

. +5Y
Q)

UCN-5804B

~ DIREGTION
CONTROL

mnmrin
STEP INPUT

Owg. No. D197
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UCN-5810A, UCN-5812A, AND UCN-5818A
BiMOS I SERIAL-INPUT, LATCHED DRIVERS

ﬂ

UCN-5810A, UCN-5812A, AND UCN-5818A
BiMOS Il SERIAL-INPUT, LATCHED DRIVERS
—~10, 20, and 32 Bits

O Yoo
FEATURES cwoek O—> !
\ SERIAL
® 5 MHz Typical Data Input Rate s O—>] SERIAL BARALLEL SHIFT REQISTER | >—-(O SERIAL
@ Low-Power CMOS Logic and Latches
& 60Vor80VSource Qutputs o~ e YTET s
® Internal Pull-Down Resistors STROGE LATCHES
BLANKINGO—D‘ _____
ESIGNED for use as segment vsso_l 'ETEEEL'EH"
or digit drivers in high-volt-
age, vacuum-fluorescent display OVes

applications, Type UCN-3810A,

UCN-3812A, and UCN-5818A

combine a CMOS register (10, 20,

or 32 bits, respectively), associated

latches, and control circuitry

(strobe and blanking) with 60 V bi-

polar source outputs. The BiMOS

drivers can also be used with nen-multiplexed LED
displays within their output limitation of 40 mA per
driver.

Selected devices (suffix — 1) have maximum rat-
ings of 80 V and 40 mA per driver. In all other re-
spects, the basic part and the part with the *“ —1"
suffix are identical.

BIMOS II devices have much faster input data
rates than the original BiMOS circuits. Witha 5V
supply, they will typically operate at better than 5
MHz. With a 12 V supply, significantly higher
speeds are obtained.

The CMOS inputs cause minimal loading and are
compatible with standard CMOS, PMOS, and
NMOS circuits. TTL or DTL circuits may require
the use of appropriate pull-up resistors to insure a
proper input-logic high. A CMOS serial-data output
allows cascading these devices in multiple drive-line

" Ollfy O, 0Ty QUTy.pOUTy., 0T,

Dwg. No. A-12,2728

FUNCTIONAL BLOCK DIAGRAM

applications required by many dot matrix, alphanu-
meric, and bar graph displays.

Type UCN-5810A, a 10-bit driver, is furnished in
an 18-pin dual in-line plastic package. It is a high-
speed, pin-compatible version of the UCN-4810A
driver.

Type UCN-58124A, a 20-bit driver, is furnished in
a 28-pin dual in-line plastic package with 0.600"
(15.24 mm) row spacing. Type UCN-5818A, a 32-bit
driver, is supplied in a 40-pin dual in-line plastic
package with 0.600" row spacing.

All devices are rated for continuous operation
over the temperature range of —20°C to +85°C. Be-
cause of limitations on package power dissipation,
simultaneous operation of all drivers may require a
reduction in duty cycle. The devices are also avail-
able with an extended operating temperature range
(prefix UCQ-) and ceramic/glass cer-DIP hermetic
packages (suffix R).




UCN-58104, UCN-5812A, AND UCN-5818A
BiMOS Il SERIAL-INPUT, LATCHED DRIVERS

b T

ABSOLUTE MAXIMUM RATINGS UCN-5818A
at +25°C Free-Air Temperature
and Vs = OV Vg [0 49]Vpp
SERIAL SERIAL
Uutpl.lt Vﬂltage, VGUT SRR R 5oV DATA OUT 2 ¥ 39 DATA IN
. Suffix =1) ...l 8y 0T, 3 35] OUT)
Logic Supply Voltage Range, V. ... .......... 45Vto 15V
Driver Supply Yoltage Range Vas ... ... ... ... 50Vto60V ouTy . 37] OUT,
(Suffie =1 ... 5.0Vto 30V Ty 35) OUT,
Input Voltage Range, ¥\, . .......... —03VioVy,+03V
Continuous Output Current, lyy ... ... vt .l ~ 40 mA OUTyg 6 35) OUT
Allowable Package Power Dissipation, P, ouT ouT
{UCN-58108) ............... 182w~ %L s
(UCN-58128) ... ....... ... 2.5W* DUTy7 8 33] OUT,
(UCN-58184) ................ 28w
Operating Temperature Range, T, .. ... .. —20°C to +85°C 0Tz L3 o|E Elg 521 0UT7
Storage Temperature Range, Ty ... ...... —55°C ta +125°C 0UTy5 [0 g § é % 3] OUTg
*Derate linearly to 0 Wat T, = +125°C. OUTyy [Tt i = 35] OUTy
O0UTy3 (T2 -29] OUTyp
Max, Allowable Duty Cycle OUTyy [T 28] OUT);
With All Qutputs ON
Part (g = —25mA)atT, = O0UT;) e 221 0UTyp
Number +25°C +40°C +50°C +60°C - 70°C OUTyq [T 26] 0UTy3
UCN-5810A 100% 97% 85% 73% 62% 0Ty [T 25] 0UT,
UCN-58124 100% 85% 75% 65% 55%
UCN-5818A 72% 61% 54% 43%  39% Ouhg iz 24] 0UTy5
Caution: Sprague Electric CMOS devices have input static protection but are 0UTy7 (T8 23] 0UTy 4
susceptible to damage when exposed to extremely high static efectrical charges. -
BLANKING[T® | 22] STROBE
UCN-5812A Vo [Z0 21] GLOCK

Dwg. No. A-12,269

UCN-5810A

Ty 24 7] outy,
QuT SERIAL
6 < _ 251 DaTa our
cock & [LATCHES ] | Pi5] Vg
y REGISTER SERIAL
ss Lsgd DATA IN
REGISTER
Yop LATCHES 113] BLANKING

Dwg. Ne. A-12,270 Dwg. Ne. A-10,988A
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UCN-5810A, UCN-5812A, AND UCN-3818A
BiMOS Il SERIAL-INPUT, LAYCHED DRIVERS

TYPICAL INPUT CIRCUIT TYPICAL OUTPUT DRIVER
Vas
out
2Tk 15K
100K
Vss
Dwg. No, A-12.3048 Dwg. N, A-10,0818
ELECTRICAL CHARACTERISTICS at T, = +25°C, VW = 60V, V,, = 5V 10 12V, V; = 0V
{unless otherwise noted)
Applicable Limits
Characteristic Symbol Devices* Test Conditions Min. Wax. Units
Qutput OFF Voltage Vaur All — 1.0 ¥
Qutput ON Voltage Vour All lous = —25mA, Vg = B0V 57.5 — y
Suffix =1 logr = —25mA, Vo = 80V 775 — ¥
Qutput Pull-Down Current lour All Yo = 80V 400 850 LA
Suffc =1 | Vo = 80V = ¥y 550 1150 | A
Qutput Leakage Current lour All T.= +70°C — —15 A
Input Yoltage Yy All Yoo = 5.0V 35 5.3 ¥
Vo = 12V 10.5 123 v
Yoo All Vo = V10 12V —-03 +038
Input Current Iy UCN-5810A Voo = Vg = 5.0V — 100 A
Vop = ¥y = 12V — 240 ph
UCN-5812/18A | Vg = Vy = 5.0V — 0.5 wh
Vi = Yy = 12V 1.0 )
gy UCN-5812/18A | Vo = 12V, Vi, = 0.8Y — —10 pA
Input Impedance I UCN-5810A Voo = 5.0V 50 — k2
Serial Data Raur All Vo = 5.0V —_ 20 k2
Qutput Resistance V= 12V . 6.0 K0
Supply Gurrent lag UCN-5810A All outputs ON, All outputs open — 13 mA
UCN-5812A All outputs ON, Alf outputs open — 22 mh
UCN-5818A All outputs ON, All outputs open — 35 mA
|JCN-5810A Al outputs OFF, All cutputs open — 200 ph
UCN-5812/184 | All putputs OFF, All cutputs open — 508 A
log All Vo = 5.0V, All outputs OFF, Inputs = 0V — 100 pA
Vo = 12V, All outputs OFF, Inputs = OV — 200 wh
LICN-58104 Yy = 5.0V, One output ON, All inputs = 0V — 1.0 mA
Vop = 12V, One cutput ON, All inputs = 0V e 3.0 ma
UCN-5812/18A | Vo = 5.0V, One output ON, All inputs = 0V — 0.5 mA
Vg, = 12V, One output ON, All inputs = 0V — 1.2 mA

NOTE: Positive (nagative} current Is defined as going into (coming out of) the specified device pin.
*1Suffix — 1" indicates UCN-5810A-1, UCN-58124-1 and UCN-5818A-1 only; "UCN-58104," etc., indicates basic device and same part number with — 1 suffi,
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UCN-5810A, UCN-5812A, AND UCN-5818A
BIMOS 11 SERIAL-INPUT, LATCHED DRIVERS

e .,

CLOCK e ——
—-I Apm—D—>
- B e
AT Ty oNNTT o
DATA IN Ty F_ﬂ
C | —
$TROBE —mm89 —— s
BLANKING 5 1
OUTy [MNAW|
Dwg. No. A-12,6238A
TIMING CONDITIONS
(Logic Levels are Yy, and Veg)
Vo = 5.0V

A Minimum Data Active Time Before Clock Pulse (Data Set-Up Time) ........... oo oot 75ns
B.  Minimum Data Active Time After Clock Pulse (Data Hold Time} . ... ... .. ... .o i 75ns
C. Minimum DataPulseWidth ... ... . . o 150 ns
D Minimum Clack Pulse Width . .. .. e 150 ns
E.  Minimum Time Between Clock Activationand Strobe . .. ... ... ... .. ., 300 ns
F. Minimum Strobe Pulse Width . . ... o 100 ns
G, Typical Time Between Strobe Activation and Qutput TransTtion . . ........ ... .. .. . i, 500 ns

SERIAL DATA present at the input is transferred
to the shift register on the logic ““0°* to logic ‘17’
transition of the CLOCK input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SE-
RIAL DATA must appear at the input prior to the
nising edge of the CLOCK input waveform.

Information present at any register is transferred
to its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
BLANKING input be high during serial data entry.

When the BLANKING input is high, all of the
output buffers are disabled (OFF) without affecting
the information stored in the latches or shift register.
With the BLANKING input low, the outputs are
controlled by the state of the latches.

TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Dutput Contents
Data | Clock Data | Strobe Blanking
Input | Input | I I, by ... ley Output | Input Lol oo ly Input P S P P
Ho | I | H RR .o RucRecr | Ry
Lo| T LR R ... RuaRycs | Ruc
X L | R RR ... ReRe | Ry
XXX ... X X X Ry Ry Ry ... Ry iRy
Py P Py . Py Py Py H P By Py . Py Py L Py Py Py ... PyosPy
XXX ... % X H LLL ...L L
L = Low Logic Level
H = High Logic Level
X = Irrelevant
P = Present State
R = Previous State
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UCN-5811A AND UCN-5811A-1

BiMOS 1 12-BIT SERIAL-INPUT, LATCHED SQURCE DRIVERS

UCN-5811A AND UCN-5811A-1
12-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

FEATURES

» 3.3MHz Guarantead Data Input Rate
» Low-Power CMOS Logic and Latches

» High-Speed Source Drivers

» Active Pyll-Downs

o Low-Output Szturation Voltages

® |mproved Replacement for SN755128

Designed primarily for use with vacuum-fluerescent
displays, the UCN-5811 A and UJCN-5811A-1 Smart
Power BiMOS H drivers feature low-output saturation
voltages and high output switching speed. These
devices contain CMOS shift registers, data latches,
and control circuitry, and bipolar high-speed sourcing
outputs with DMOS active pull-down circuitry. The
high-speed shift register and data latches atlow direct
interface with microprocessor LSI-based systems.
A CMOS serial data output enables cascade connec-
tions in applications requiring additional drive lines.

The UCN-5811A features 60 V and — 40 mA output
ratings, allowing it to be used in many other periph-
eral power driver applications. Selected devices
(UCN-5811A-1) have maximum output ratings of
80 V. In all otherrespects, the UCN-5811A and UCN-
5811A-] are identical.

The UCN-5811A can be used as an improved
replacement for the SN'75512B. The Sprague devices
do not require special power-up sequencing.

The UCN-5811A and UCN-5811A-1 have been
designed with BiMOS Il logic for improved data entry
rates. With a 5V supply, they will typically operate
above SMHz, At 12V, significantly higher speeds
are obtained. Use of these devices with TTL may
require the use of appropriate pull-up resistors to
ensure an input logic high.

Both devices are supplied in 20-pin plastic dual
in-line packages. They can be operated over the

ouTy, | >-1a0] ouee
QUT:2 19 | ouTs
BLANKING BLNK } 18] OUTe
SERIAL
DATA OUT > ouT,
SERIAL LOAD
DATA IN SUPPLY

LOGIC
SUPPLY

&
=
<2
o
o]
-4

LATCHES
B
o
)
Q
<
=z
a

Dwg. No. W-1B0

ambient temperature range of —20°C to +85°C.
Copperlead frames and low output saturation voltages
allow all outputs to be operated at 25 mA continuously
at ambient temperatures of up to 62°C.

ABSOLUTE MAXIMUM RATINGS

at Ty = 25°C
Logic Supply Yoltage, Yoo, oo vvvveeriiei s 15¥
Driver Supply Voltage, Yes (UCN-5811A). ... B0V
‘ {UCN-5811A-1).uve i, oy
Continugus Output Currant, lout +ovvvvvennnnnn, —40to +25mA

Input Yaltage Range, Vin......oovvvivnnenn. —0.3VtoYpp +0.3V
Package Power Dissipation, Po oovvvviiiviiiniinnennn See Graph
Operating Temperature Range, Ta.............. —20°Cto + 85°C
Storage Temperature Range, Ts........ocovn e —55°Cto +125°C




UCN-58T1A AND UCN-5811A-1
BiMOS Il 12-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

FUNCTIONAL BLOCK DIAGRAM
O Voo

O T S '
it o> [ [eefommesten] [ H{>—oumu
O—[>—

CLOCK

A f ]

LATCHES J |

T 1 T * T 0<I——OBLANKING

MOS. ...
BIPOLAR
O Ve

GROUND OUT; OUT: QUT; QUT;e OUTyy OUTs2

Drwg. No. Whig1

TYPICAL INPUT CIRCUIT

VDD
ALLOWABLE POWER DISSIPATION
: AS A FUNCTION OF AMBIENT TEMPERATURE
IN y
3.0

24
E 25
E
=z \
=

Dwg. No. A-13,035 © 20
N

TYPICAL OUTPUT DRIVER 2 \@

O Vea 2 & Q\\
L 6:5‘00
A

. 1.0
] N
)
AN
S os N
< \\
. \\\
—=0 OUTx o N,
0 25 50 75 100 125

AMBIENT TEMPERATURE IN °C

Dwg. No. W-183

Y

Dwg. No. W-1g2
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UCN-58T1A AND UCN-5811A-1
BiMOS 11 12-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

ELECTRICAL CHARACTERISTICS AT T = +25°C, Ve = 60V (UCN-5811A) or 80 V (UCN-5811A-1), unless otherwise noted.

Limits @ Ypp = 5Y Limils @ Vpp = 12V

Characteristic Symbol Test Conditions Min. Ty, Max. | Min,  Typ.  Max. |Units
OutputLeakage Gurrent  {leex  |Vour = OV, Ta = +70°C — =50 ~13 — =50 =15 | pA
Qutput Yoltage Vour i [laur = — 25mA, Vs = 60V 58 58.5 — 58 £8.5 — v
lgur = — 25mA, Vga = BOV* 78 78.5 - 8 785 — v
VYourwy |loyr = 1mA — 20 30 - - — y
lagr = ZmA — - — - 2.0 3.0 Y
Output Pull-Down Current {lour |Vour = 10VioVee 2.5 4.0 — — — — | mA
Your = 40V ioVae - — — 15 18 - mA
Input Voltage Vin |35 — 53| 105 — 123 v

Vineoy ~0.3 — +08 | —03 — 408
Input Current vty | Yin =Yoo — 0.05 0.5 — 0.1 10| pA
I | Yin = 0.8Y — —D05 —-05 — =10 —-10| ph
Serlal Data Qutput Yoltage |Youres |lour = —200pA 4.5 4.7 —| 1.7 118 - )
Vouriy |lour = 200ph - 200 250 — 100 200 | m¥
Maximum Clock Frequency { foix 33 5.0 — — 1.5 — | MHz
Supply Current Ipogwy | All Quiputs High — 30 5.0 — 15 20 1 mA
lops | All Qutputs Low — 25 40 — 7.0 10 | mh
I8B (H) OUIDUtS Htgh, No Load — 7.5 12 = 7.5 12 mh
lgey | OQutputs Low — 10 100 — 10 100 | nA
Blanking to Output Delay  [teae  [CL = 30pF — 300 550 — 125 180 | ns
teen | 0L = 30pF AN 250 450 - 170 200 | ns
Qutput Fall Time 1 OL = 30pF -~ 1000 1250 — 250 300 | ns
Qutput Rise Time tr Co = 30pF — 150 170 — 150 170 | ns

Negative current is defined as coming out of (sourcing) the specified device pin.

*UCN-5811A-1 only.

TIMING WAVESHAPES

QuUTPUT

Dwg. No. W-184



UCN-5811A AND UCN-5811A-1
BiMOS 11 12-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

-ﬂ Af—0D
- B P
NN L NNNY AN
DATA IN I__ = __|
C—l |
STROBE A
BLANKING 5 I ]
OUTy L1
Dwg. No. 12,6494
TIMING CONDITIONS
{Ta = + 25°C, Logic Levels are Vo and Ground)
VYop = 5.0V
A, Minimum Data Active Time Before Clock Pulse {Data Set-Up Time) ............ceeeves 7505
B.  Minimum Data Active Time Afier Clock Pulse (Data Hold Time). ...ovvvvivnnnivnnnnns, 7508
C. Minimum Data Pulse Width. ... 150ns
D. Minimum Clock Pulsa Witth ..o e 150ns
E. Minimum Time Between Clock Activation and Strebe. ...vvvv v 300ns
F. Minimum Strobe Pulse Width .. .o 100ns
G. Typicai Time Between Strobe Activation and Output Transition. ....................... 500ns

SERIAL DATA present at the input is transferred to the
shift register on the logic *“0™ to logic ““1”" transition
of the cLock input pulse, On succeeding cLOCK
pulses, the registers shift data information toward the
SERIAL DATA QUTPUT. The SERIAL DATA must appear
at the input prior to the rising edge of the cLock input
waveform.

Information present at any register is transferred
tothe respective latch when the sSTROBE is high (serial-
to-parallel conversion}. The latches will continue to

accept new data as long as the sTROBE is held high.
Applications where the latches are bypassed (STROBE
tied high) will require that the BLANKING input be high
during serial data entry.

When the BLANKING input is high, the output source
drivers are disabled (OFF); the DMOS sink drivers
are ON. The information stored in the latches is not
affected by the BLANKING input. With the BLANKING
input low, the outputs are controlled by the state of
their respective latches.

TRUTH TABLE
Serial Shift Register Contents Serial Latch Contants Qutput Contents
Data { Clock Datd | Sirohe
[nput Input lh 2 la.dha In Outpuf[ Inpat li Iz lao. .y Iy Blanking | 11 2 la...Ines Iy
H _ | HRy Ra..Rn—2 Rye1 Rn-1 -
L f_ [ | LR Re..Ru-2 Rur | R
b4 " 1_ | Ry RzRs..Rn—1 Ru Rn
LS D U S | X L R1 Rz Ra...Ry—1 R
P1 Pz P3...Pu1 P Pu H P1 Pz P3Py Py L Py P2 Ps...Puy Pu
X X0 X H L L L..L L

L = Low Legic Level
H = High Logic Level
X = |rrelevant

P = Present State

R = Previous State
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UCN-5813B AND UCN-5814B
BiMOS 1l 4-BIT LATCHED HIGH-CURRENT DRIVERS

UCN-5813B AND UCN-5814B
BiMOS 1l 4-BIT LATCHED HIGH-CURRENT DRIVERS

FEATURES
e 4.4 MHz Minimum Data Input Rate
» High-Voltage, High-Current Bipolar Outputs
* Qutput Loads to 480 Watts
 Transient-Protected Qutputs
= | ow-Power CMOS Logic and Latches
* Internal Input Pull-Down Resistors
« Plastic Dual In-Line Packages

Smart power integrated circuits, combining
low-power CMOS latches with high-current bi-
polar Darlington power drivers, are available as
the UCN-5813B and UCN-5814B. Each device
consists of four CMOS latches, common STROBE
and OUTPUT ENABLE functions, and four open-col-
lector NPN hipolar drivers with output transient-
suppression diodes. The UCN-5814B contains
the additional functions of INPUT ENABLE and
CLEAR for easier pP interface. The INPUT ENABLE
can be used as a chip address/select function to
control the drive lines to several packages in a
simple multiplex scheme.

The CMOS inputs are compatible with CMOS,
PMOS and NMOS logic families. TTL applications
may require pull-up resistors to insure a proper
logic ““1’' level. The bipolar outputs are rated at
50V in the OFF state and can sustain 35V and
1.0A when driving inductive loads. Selected
devices (-1 suffix) have maximum ratings of 80 V
and 50V sustaining. Because of limitations on
package power dissipaticn, the simultaneous
operation of all drivers at maximum rated current
can only be accomplished by a reduction in duty
cycle. The outputs may be paralleled for higher
load current capability.

BiMOS |l devices have much improved data in-
put rates. With a 5V supply, they will typically
operate at data input rates better than 5 MHz. With
a 12V supply, significantly higher speeds are
obtained.
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ouT,
BT,
QUTPUT
ENABLE
GROUND
STROBE
IN,
Ny
UCN-5813B
DWE, NO, SG-101
x 3 —[>o— 22] ouT,
k 3
ouT, [2 30<]— 2] out,
ouT, 3 ?o<}~ 20] K
oUTPUT
KLe 13| EnapLE
5 18
GRCUND LATCHES GROUND
& 7
ne [7 18] NE
CLEAR | B 15 | STROBE
INPUT
Yoo L2 1) EnaBLE
w, [0 13] N,
INa[ 1T 12 | INy

UCN-5814B
CWG. NO. 5G-102

These devices are highly recommended for
microprocessor-based application with relays,
solenoids, stepping motors, LED or incandescent
displays, and other high-power loads. A similar
4-bit latched driver, for use with loads to 50 V (in-
ductive loads to 35V) and 350 mA, is the
UCN-8800A. High-voltage devices, for operation
to 150V, are furnished as UCN-5800A.

Continued next page



UCN-5813B AND UCN-5814B
BiMOS 11 4-BIT LATCHED HIGH-CURRENT DRIVERS

e -~~~

The UCN-5813B is furnished in a FUNCTIONAL BLOCK DIAGRAM
16-pin dual in-line plastic package with
0.300" row centers while the
UCN-5814B device is furnished in a
22-pin package with 0.400" row
centers. Both packages feature a heat-
sinkable tab for improved thermal
characteristics. The lead configurations §TROBE
allow sasy attachment of a heat sink
while fitting standard integrated circuit
sockets or printed wiring board layout.

INPUT
ENABLE
{UCN-58148 ONLY}

CLEAR
(UCN-EBI4B ONLY}

DUTPUT
ENABLE
{ACTIVE LOW) COMMON MOS
CONTROL

TYPICAL MQS LATCH

GROUND

I
!
|
I
1
1
1
I
|
1
|
I
i
1
1
{
I

TYPICAL BiPOLAR DRIVE

DWGE. NO. 5G-103

TYPICAL INPUT CIRCUIT

Yoo

ALLOWABLE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

8.0 |
\s

DWG. NO, A-12,520 E 7.0 i
3
z
ABSOLUTE MAXIMUM RATINGS g
at +25°C Free-Air Temperature g
Output Vcltage, Ve B
UCN-5183B and UCN-58148 ............... 50V 2
UCN-5813B-1 and UCN-5814B-1 .......... .. EIRY ¥
Output Sustaining Voltage, Ve 2
UCN-58138 and UCN-5814B ............... 35V W
UCN-5813B-1 and UCN-5814B-1 ... ........ 5OV g
Qutput Current, loyr ..o 1.5A )
Logic Supply Voltage, Vi, ... ..., 15y "
Input Voltage Range, vV, ...... —03V 1o Vy 0.3V @
Package Power Dissipation, Py .. .......... See Graph g
Operating Temperature Range, T, .. —20°C tc +B85°C %
Sterage Temperature Range, T; ... =55°C to +125°C q

0 25 50 75 100 125 130
AMBIENT TEMPERATURE IN °C

DWG. NO, SG-104
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UCN-5813B AND UCN-5814B
BiMOS 11 4-BIT LATCHED HIGH-CURRENT DRIVERS

1400

kL W N

\\\

~
o
[=]

o
o
o

ALLOWABLE PEAK COLLECTOR
CURRENT AS A FUNCTION OF

ALLOWABLE PEAK COLLECTOR CURRENT IN ma

DUTY CYCLE 600 \
NUMBER OF 4
400 QUTPUTS
_50® ONDUCTIN f\
Ta =50°C | SiMULTANEOUSLY

200 Voo 12V

0

) 20 a0 50 80 100

PERCENT DUTY CYCLE
DWG@. NO. 86108

ELECTRICAL CHARACGTERISTICS at T, = +25°C, Tryg = +70°C, Vpp =5.0 V (unless otherwise specified)

Applicable Limits
Characteristic Symbol Devicas Test Conditions Min. | Max. | Units
Output Leakage logy All Voir = 50V — | 100 | wA
Current Suffix -1 | Vo = 80V — | 100 | uA
Qutput Sustaining Vorsus Alf lor = 1.0A, L = 2 mH 35 — v
Valtage Suffix 1 | Iy = 1.0A L = 2 mH 50 | — | v
Qutput Saturation Vegsan Al logr = 1.0A — 1251V
Voltage logr = 1.25A — 14 v
Clamp Diode [ Al Vy = 50V — | 100 | uA
Leakage Current Suffix -1 | Vs = 80V — [ 100 ] ua
Clamp Diode Ve All = 1.0A — |20 | V
Forward Voltage

Input Voltage Vg All Vg = 5.0V -03] 08 v
Vingy Al Vyp = 5.0V 35 | 53| v

Vo = 12V 105 | 123 | V

Input Resistance R All Vi = 5.0V, Except 5813B/13B-1 STROBE Input 100 | — ke
5813B/13B-1 | Vi, = 5.0V, STROBE Input 50 — ki)

All Vo =12V, Except 5813B/13B-1 STROBE Input 50 - k{2

5813B/13B-1 | Vp = 12V, STROBE Input 25 - kQ

Supply Gurrent Iooggrs) All Voo = 5.0V, All Qutputs OFF, All Inputs = 0V — | 100 | uwA
Vo = 12V, All Outputs OFF, All Inputs = 0V — | 200 | uA

Iooian Al Voo = 5.0V, One Qutput ON, All Inputs = OV — | 5.0 | mA

Voo = 12V, One Quiput ON, All Inputs = GV - 10 | mA

543



UCN-5813B AND UCN-5814B
BiMOS I1 4-BIT LATCHED HIGH-CURRENT DRIVERS

CLEAR —_ -
—
$TROBE ————+ L — e
— A e C = B o= -—C—-B’.— —bAq——C—nBl-—
QUTPUT NV AQON -
ENABLE G — ‘ ket G —-‘
N e — S
N N Ly oW Lal.
] O ot —h| E h— el By
ouT,, PN S M I LN YV ARy RN WA
DWG. NO. A-10, 8554
TIMING CONDITIONS
(Logic Levels are Yy, and Ground)
A. Minimum data active time before strobe enabled (data set-up time) ................. 50ns
B. Minimum data active time after strobe disabled (data held time) ................... 50ns
C. Minimum strobe pulse width ............. e NN T 125ns
D. Typical time between strobe activation and output on to off transition .............. 500 ns
E. Typical time between strobe activation and output off to on transition .............. 500ns
F.  Minimum clear pulse width (UCN-58%4B only) ........ ... ... .. ... ... ... ..... 300ns
G. Minimum data pulse width . ... . . 225 ns
TRUTH TABLE
DATA  INPUT QUTPUT LATCH
IN ENABLE STROBE CLEAR ENABLE GONTENTS QUTPUT
UCN-5813B
X — X — 1 X OFF
X — 0 — 0 n-1 n-1
0 — 1 — 0 ] OFF
1 — 1 — 0 1 CN
UCN-58148
X X X X 1 X OFF
X X X 1 X 0 OFF
X X 0 ] 0 n-1 n-1
X 0 X 0 0 n-1 n-1
0 1 1 0 0 0 OFF
1 1 1 ] 0 1 ON
X = irrelevant
n-1 == previous output state

Information present at an input is transferred
to its latch when the STROBE is high. A high ouT-
PUT ENABLE will force all outputs to the oFF con-
dition, but does not affect the state of the latches.
When OUTPUT ENABLE is low, the outputs depend
on the state of their respective latches.
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For the UCN-5814B, data is entered only when
both STRCBE and INPUT ENABLE are high. A high
CLEAR input will set all latches to the output oFF
condition, regardless of input data, INPUT ENABLE,
Or STROBE conditions.



UCN-5813B AND UCN-5814B
BiMOS 11 4-BIT LATCHED HIGH-CURRENT DRIVERS

TYPICAL APPLICATION

UNIPOLAR STEFPER-MOTOR DRIVE

Voo +30V

QUT 4

OUT 1

pP UCN-58138

IN 2 ouT 2

STROBE
QUTPUT ENABLE (Active Low)

DWGE, NO. G105 ﬂ

UNIPOLAR WAYE DRIVE
UNIFOLAR 2-PHASE DRIVE

STROBE —I_[ I_l rl ﬂ STRUBE —-J_l I-l I_l I_l
N1 J——l IN 1 J_| ,_]
IN2 I_[ iM 2 ,_] |_|
N3 ML N3 [ N |
IN 4 r—] IN & —1 I_‘
ouT 1 _l ouT 1 _I I—
qUT 2 T ouT 2 -——| ,——-—-——
auT 3 I—'— ouT 3
ouT 4 .._I L_._ QUT & —I ]—
DWE. NQ. A-11,448 DWG. NO. A-11,447



UCN-5815A
BiMOS 11 8-BIT LATCHED SOURCE DRIVER
.

UCN-5815A

BiMOS 11 8-BIT LATCHED SOURCE

FEATURES
& 4.4 Mhz Minimum Date-Input Rate
o High-Yoltage Source Outputs
& CMOS, PMOS, NMOS, TTL Compatible Inputs
& {ow-Power CMOS Latches
& Internal Pull-Down Resistors
& Wide Supply-Voltage Range

DESIGNED primarily for use with high-voltage

vacuum-fluorescent displays, the UCN-5815A
BiMOSII integrated circuit consists of eight NPN
Darlington source drivers with pull-down resistors,
a CMOS latch for each driver, and common STROBE,
BLANXING, and ENABLE functions.

Selected devices (UCN-5815A-1) have maximum
output ratings of 80 V and 40 mA per driver. In all
other respects, the UCN-5815A-1 is identical to the
60 V UCN-5815A.

BiMOS 1T devices have considerably better data
input rates than the original BiMOS circuits. With a
5V supply, they typically operate above 5 MHz.
With a 12V supply, significantly higher speeds are
obtained.

The CMOS inputs cause minimal loading and are
compatible with standard CMQS, PMOS, and
NMOS logic commonly found in microprocessor de-
signs. The use of CMOS latches also allows opera-
tion over a supply voltage range of 5 Vto 12 V. When
employed with either standard TTL or low-speed
TTL logic, the UCN-5815A may require the use of
appropriate pull-up resistors.

The bipolar outputs may be used as segment, dot
(matrix), bar, or digit drivers in vacuum-fluorescent
displays. All eight outputs can be activated simulta-
neously at ambient temperatures up to 60°C. To sim-
plify circuit board layout, output pins are opposite
input pins.

A minimum comporent display subsystem, re-
quiring few or no discrete components, can be

ENABLE [ 2 22| BLANKING

STROBE [ 1 Voo
N 3 — 20] OUTy
N, [2 — 19] OUT,
Ny 3 || T8 0UTs
N, [ = ) ouTy

=

INg 7 m — 16 DUT5
Ny 3 | 157 CUT,
N [ — 12] OUT;
INB 10 — 13 OUTS
Ves ML 12] Vpp

Dwg, Mo, A-1G.987

assembled using the UCN-5815A with the UCN-
5810A, UCN-5812A or UCN-3818A serial-to-paral-
lellatched driver.

ABSOLUTE MAXIMUM RATINGS

at + 25°C Free-Air Temperature
and V, = 0V

Output Voltage, Vi, (UCN-S815A) ... .............. 60V
(UCN-5815A-1} .. .............. aov
Logic Supply Voltage Range, Vpp. oo oo oL .. 45Yio 15V
Driver Supply Voltage Range, Vg
(UCN-5815A) ............ 5.0V to 60V
(UCN-5815A-1) ... ...... .. 50Vto 80V
Input Voltage Range, ¥\, ........... ~03VtoVy, + 03V
Continuous Qutput Current, Iy .. ool — 40 mA

Package Power Dissipation, Py ... ................ 2.0W*
Operating Temperature Range, T,........ —20°Cio +85°C
Storage Temperature Range, Ts ......... —55°Cto +125°C

*Derate at the rate of 20 mW/°C above T, = +25°C.

5—46



UCN-5815A
BiMOS 11 8-BIT LATCHED SQURCE DRIVER

TYPICAL INPUT CIRCUIT TYPICAL OUTPUT DRIVER

Vop MAXIMUM DUTY CYCLE

Number of Max. Allowable Duty Cycle
Qutputs ON at Ambient Temperature of
(lyg = —25mA)y - +50°C  +60°C +70°C

Ves
0

) 8 100%  100% 86%
N ' 7 100%  100% 98%
b i00%  100%  100%

1 100%  100%  100% ouT

27K 15K
Catition: Sprague CMOS devices have input-static 100K
protection but are susceptible to damage when ex-
Vgs posed to extremely high static electrical charges. Vss
Owg. No. A-~12,517 Dwg. No. A-12,545

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vi, = 60V, Vi, = 4.5V 10 12V, V; = 0V (unless otherwise noted)

Limits

Characteristic Symbol Test Conditions Min. Max. Units
Qutput OFF Voltage Vour — 1.0 ¥
Output ON Yoitage Vorr lyr = —25mA, Vg = 60V 57.5 = ¥
lor = —25mA, Vg = 80V, UGN-58154-1 only 71.5 — ¥

Qutput Pull-Down Current Lot Vour = Vs 400 850 wh
VYes = Vor = 80V, UCN-5815A-1 only 550 1150 WA

Output Leakage Current four T, = 70°C —_ ~15 wh
Input Voltage Vi Vi = 5.0V 35 53 Y
Voo = 12V 10.5 123 y
Vi -0.3 +0.8 Y

Input Current (e Voo =V = 5.0V — 100 A
Vi = ¥y = 12V — 240 wh

{nput Impedance In Vg = 5.0V 50 — k(2
Supply Current g All outputs ON, All outputs open — 105 mA
All autputs OFF, All outputs open — 100 pA

lop Yoo = 5.0V, All outputs OFF, All inputs = 0V — 100 LA

Yoo = 12V, All outputs OFF, All inputs = 0V — 200 pA

Vyp = 5.0V, One output ON, Al inputs = OV — 1.0 mh

Yoo = 12V, One output ON, All inputs == 0V — 3.0 mA

NOTE: Positive (negative) current is defined as going into {coming out of) the spatified device pin.
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UCN-5815A
BiMOS I 8-BIT LATCHED SOURCE DRIVER

EnaBLE | | A—
STROBE 1 J [
ja et —-(BE-— il
BLANKING :
Mt J
J ]
MR i

Dwg. No. A-}0,951

TIMING CONDITIONS
(T, = +25°C, Logic Levels are Vy, and Vg

Voo = 5.0V
A, Minimum Data Active Time Before Strobe Enabled (Data Set-Up Time) . .. ... ... e e 50 ns
B. Minimum Data Active Time After Strobe Disabled (Data Hold Time) . ... ot e 50 ns
C. Minimum Strobe Pulse Width . ... .. ... 125 ns
D. Typical Time Between Strobe Activation and Qutput ON to OFF Transition .. .. ... . ..t e 5.0 us
E. Typical Time Between Strobe Activation and Qutput OFF to ON Transition ... ... ... .. .. . .. i inens, 500 ns
F. Minimum Data Pulse Width . ... e e 22518

Information present at an input is transferred to
its latch when the STROBE and ENABLE are high.
The latches will continue to accept new data as long
as both STROBE and ENABLE are held high. With
either STROBE or ENABLE in the low state, no
information can be loaded into the latches.

When the BLANKING input is high, all of the
output buffers are disabled (OFF) without affecting
the information stored in the latches. With the
BLANKING input low, the outputs are controlled
by the state of the latches.

The timing conditions shown above goarantes a
4.4 MHz, minimum data input rate with a 5 V sup-
ply. Typically, input rates above 5 MHz are permit-
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ted. With a 12 V supply, rates in excess of 10 MHz
are possible.

UCN-5815A TRUTH TABLE

Inputs ouT,
[N, STROBE ENABLE  BLANK T-1 T
] 1 1 0 X 0
1 1 1 0 X 1
X X X 1 X q
X 1] X 0 1 1
X 0 X 0 ¢ 0
X X 0 0 1 1
X X 0 i} 0 0
X = irelevant
T-1= previous output state
T= present output state



UCN-5816A
DECODER/LATCH/SINK DRIVER

UCN-5816A
DECODER/LATCH/SINK DRIVER

FEATURES

# Addressable Data Entry

® 60V Output Voltage

o« CMOS, PMCS, NMOS, TTL Compatible inputs

® | ow-Power CMOS Logic and Latches

® Qutput Transient Protection

® STROSE, CHIP ENABLE, OUTPUT ENABLE* Functions

his sixteen-bit, addressable, latched driver is
used in a wide variety of power applications. The
UCN-58164A can drive all types of common periph-
eral power loads, including lamps, relays, solenoids,

LATCHES

LED’s, printer heads, heaters, and stepper motors. N, &;‘m
It can alsc be used as a decoder driver for higher W-"“'“ e, “\bt{'l;\
.. . . Y .
power loads requiring discrete power semicon- A, \\.\‘\ e -:;"““
oy g B
ductors, G “\\\\ “‘\\\ N, ur
. AN P N N N T -1
The UCN-5816A is capable of maintaining an out- m\:\ \ ‘\\\\\ \\\\\\ “\\“ K N \:}‘\ i
' Y
put OFF voltage of 60 V and an output ON currept \ \\\\ ‘\\\\ ‘\\\\ "N
R \\ L Dwg. No. A+14.320
of 500 mA. ¢ wy w, \ “, \\\ W
'

The logic for this device is all new and ‘]{E ‘mwﬁﬁd‘“\\\m "-\\\

into sixteen latches, quadrant select, four 2- ‘h\ne‘\t‘o
line decoders, sixteen open-collector output dhve\ws
m\\\
FU NCTIONAL-'BLOQK\\PIAGRAM /

ki
\\ l\‘\\ .1""" pr .<""‘
\\ wn
\“ “NM
' g

\ ",
\\\ ‘3\
\

o Ny

"

\\‘(\: u'r‘w;mlé”mnﬂ.nk
Y. e

STROBE
ey

\

Y
M ",

L

|F
o

CHIR ENABLE @J,r 4,

E GND

Dwg. No. A4-14,319
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\\ “\@ﬁd MOS control circuitry for CHIP ENABLE,
N \‘\ N w‘\ OUTPUT ENABLE", and STROBE functions. Any

of the sixteen power loads can be addressed individ-
ually and can be turned ON or OFF independent of
the other loads.

This device is supplied in & 28-pin dual in-tine plas-
tic package for operation over the temperature range
of —20°C to +85°C.

*Qutput Enable—Active Low

ABSOLUTE MAXIMUM RATINGS
atT, = 25%C
Qutput Voltage, Ve ... ..o 60V
Logic Supply Voltage, Yo, ... ..ol 19y
Input Voltage, Vi, . .. ... it —03VtoVy, +0.3V
Continuous Output Current, 1g; ... ... ... L. 500 mA

Package Power Dissipation, Py, .................. 2.5W*
QOperating Temperature Range, T, —20°C to +85°C
Storage Temperature Range, T —55°Cto +125°C
*Derate at the rate of 25 mW/°C above T, = 25°C.




UCN-5816A
DECODER/LATCH/SINK DRIVER

ELECTRICAL CHARACTERISTICS af T, = 25°C, Vi = 5V, Vs = 0V (unless otherwise specified)

Applicable Limits
Characteristic Symbal Test Conditfans Min. Typ. Max. Units
Output Leakage Current leex Vg = B0V, T, = +25°C —_ — 50 WA
Ve = 60V, T, = +70°C — — 100 pA
Collestor-Emitter Yeesin |, = 100 ma — 0.9 1.1 V
Seturation Voliage e = 200 mA — 1.1 13 v
le = 350mA, Yy = 7.0V — 13 L6 v
Input Yoltage Vi -03 — 0.8 )
. Vo = 12V 10.5 — — '
Voo = 5.0V (See note) 35 — 3.3 I
Input Resistance Ruy Vop = 12V 50 200 — kQ
Vo = 5.0V 100 600 — kQ
Supply Current Inoiemy Voo = 12V, Qutputs Open — 2.0 3.0 mh
EachStagsl Ty "= 5.0V, Outputs Open 1N 10 15 A
o——. Alé Drivers OFF, Al Inputs = 0V, — AN 100 pA
=V, =
Alé Drivers QFF, A{Il Inputs = 0V, — — 200 A
- "bon —
Clamp Dicde Iy Ve = B0V, T, = +25° — — 50 pA
Leakage Current V, = 60V, T, = +70°C — — 100 A
Clamp Diode Ve I = 350 mA — L5 2.0 V
Forward Voltage

NOTE: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors ta insure the minimum logic ",
For Timing Conditions, see UCN-5800/01A.

TRUTH TABLE
INPUTS
STR i1 111 1 1111 11 1 1 1 1 0 X 1
0t o0 0 0 0 O OO0COODTDOO0OTO0OTD0 DD 00 1 X
CE 1 1111 1 1 111111 1 1 1 1 ¥ 0
D o000 0 00 01 1 1 1 1 1 1 1 X % X
C 0 0 ¢ 0 1 1 1 1 0 0 0 O 1 1 1 1 %X X% %
B 6 o1 1 9 0 1 1 0 0 1 1 0 0 1 1 X X X
A o1 0 1 0 1 ¢ 1 0 t 01 0 1 0 1 X X X
QUTPUTS (all outputs OFF unless otherwise specified)
0 ON
1 ON
2 ON
3 ON
4 ON
5 ON
8 ON T T
7 ON 0 ALL
8 ON OFF
9 ON ool
10 0N
11 ON
12 ON
13 oN
14 ON
15 ON

NOTE: Q; = The Output Conditions before the 1 to 0 transition of the STROBE pin.
1 = High Logic Level 0 = Low Loglc Level X = lrrelevant
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UCN-5818AF AND UCN-5818EPF BiMOS II
32-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

UCN-5818AF AND UCN-5818EPF BiMOS II
32-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS
With Active DMOS Pulldowns

FEATURES

® G60Vor80Y Source Quiputs

® High-Speed Source Drivers

& Active DMOS Pull-Downs

® |ow-Cutput Saturation Yoltages

® Low-Power CMOS Logic and Latches

® 3.3 MHz Minimum Data Input Rate

® Reduced Supply Current Requirements

® Improved Replacements for SN75518N/FN

ESIGNED primarily for use with vacuum-

fluorescent displays, the UCN-5818AF and
UCN-5818EPF smart power BiMOS II drivers com-
bine CMOS shift registers, data latches, and control
circuitry, with bipolar high-speed sourcing outputs
and DMOS active pull-down circuitry. The high-
speed shift register and data latches allow direct in-
terface with microprocessor LSI-based systems.

A CMOS serial data output enables cascade connec-
tions in applications requiring additional drive lines.
Both devices feature 60 V and —40 mA output rat-
ings, allowing them to be used in many other periph-
eral power driver applications. Selected devices
suffix “*-1"") have maximum output ratings of 830V,
In all other respects, devices with and without the
-1"" suffix are identical.

These smart power drivers have been designed
with BiMOS II logic for improved data entry rates.
With a 5V supply, they will typically operate above
5MHz. At 12V, significantly higher speeds are ob-
tained. Use of these devices with TTL may require
the use of appropriate pull-up resistors to ensure an
input logic high. All devices can be operated over
the ambient temperature range of —20°C to +85°C.

Continued

FUNCTIONAL BLOCK DIAGRAM

O Voo

CLCCK O—
0 RN
SERIAL 32-BIT SHIFT REGISTER —'D_O %§$AA(I5UT

DATAINO_>_
T s M B = R
oﬁ O BLANKING

MOS T
BIF’OLAR
O Vpg

GROUND oUT, oUT, OUT, OUTy OUTyy OUT,

a@n
o~ E

Dwg. No. A-14,217
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UCN-5818AF AND UCN-581BEPF BiMOS I
32-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

The UCN-5818AF is supplied in a 40-pin plastic dual
in-line package with 0.600" (15.24 mm) row spacing.
A copper lead frame, reduced supply current re-
quirements, and low output saturation voltage per-
mits operation with minimum junction temperature
rise. The ““A’" package allows all 32 outputs to be
operated at =25 mA continuously at ambient tem-
perature up to 60°C.

For high-density packaging applications, the
TJCN-5818EPF is furnished in a 44-lead plastic chip
carrier (quad pack) for surface moutning on solder
lands with 0.050” (1.27 mim) centers. The PLCC
allows --25mA continuous operation of up to 21
outputs simultaneously at ambient temperatures
to 60°C.

ABSOLUTE MAXIMUM RATINGS
at T, = 20I°C

Logic Supply Voltage, Vap ..o v ii e 15y
Driver Supply Voltage, Vgg .. .. ... NN 6OV
(Suffix -1") ... 8oV

Continuous Output Current, foyr .. ........ —A010 + 15 mA
Input Voltage Range, Vi, ............ —03VtoVy, +03V
Package Power Dissipation, P, (UCN-5818AF) .. ... ... 28Wx
(UCN-5818EPF) ....... 2.0WT

Operating Temperature Range, T,. .. ... .. —20°Cto +85°C
Storage Temperature Range, Ty ......... —55°Cto +125°C

*Derate at rate of 28 mW/°C above 7, = +25°C
tDerate at rate of 20 mW/°C above T, = +25°C

Caution: Sprague Electric CMOS devices have input static protection but are
susceptible to damagewhen exposedto extremely high static electrical charges.

UCN-581BAF
LOAD LOGIC
suppLy L3 Vi Voo (29 spppLy
SERIAL[3 35] SERIAL
DATA OUT ] ¥ DATA IN
Wiy [3 3E] OUT
0UT31 3 37 OUTZ
Wiy 36] OLTy
OUTyg 6 35] OUT,
OUTyg[7 23] OUT,
Ty B 33] OUT,
QUT. 5 327 QUT
26 Q g E é 7
OUT25 10 =] = = ] 3l DLng
S 23
OUTyy 11 30] OUTy
OUTa3 12 23] 0Ty
0UT22 13 28 OUTu
0UTy [Ta 27] 0UTy,
0UT20 5 25 DUTB
OUTyq [18 25] 0UTy
ouTyz a7 23] UTy5
ouTyy g 231 0UTy6
BLANKING[13] BLNK X2 AN ST [22] STROBE
GROUND[ZD CLK [21] cLock
DWE, NO A-14, 313

UCN-5818EPF

4

L . EZE- %E g.;- EOE L

23 28 3 SZi3 838 8 3

| il
OUTyy f“ 133} ouT,
OUTzp [B <] 38] GUT;
OUTy, [~} OUTe
OuTys [0 <] {3E] CUT,
o[ —~<H v | Bl GUTs
CQUTy, § :”_g % E 133] OUTy
oury a<H 3 & 1S ouTe
ouT, [Tat—<] 132 OUTns
Uy, (5= ] OUTyy
ouTy, Te <} 3] OUT};

OUTss [ » - 2] ne
o
o
g 22y Sy
=z
2 2 F 2 > 2
OO§398000
<wUE
-
m

Dwg. No. A-14.218



UCN-5818AF AND UCN-5818EPF BiMOS 11
32-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

TYPICAL INPUT CIRCUIT TYPICAL OUTPUT DRIVER

bo Vee

QUTN

Dwg. No. A-14,218
Owg. No, A-13,035

ELECTRICAL CHARACTERISTICS at T, = +25°C, V, = 60V (UCN-5818AF/EPF) or 80 V (suffix *-1')
unless otheiwise noted

Limits at Vpp = 5V Limits at Vy, = 12V
Characteristic Symbol Test Conditions Min.  Typ.  Max. Min.  Typ.  Max. | Units
Output Leakage Current loex Yor =0V, T, = +70°C - =50 15 - -50 -—15 A
Output Yoltage Vourw lor = —25mA, Vg = 60V 58 h8.5 — 58 58.5 —
lor = —25mA, Vg = 80V* 78 78.5 — 78 78.5 =
Vaurg lor = 1 mA a) 2.0 30 — AN —
lor = 2 mA — — — — 20 30 )
Qutput Pull-Down Current fourioy Vour = V10 Vi 2.0 3.5 — — — — mA
Your = 20V to Ve — — — 8.0 13 — mA
Input Voltage Viny 3.5 —_— 53 105 — 12.3 )
Vina -03 — 408 -03 — +08 )
Input Current m Viw = Voo — 0.05 0.5 — 0.1 1.0 ph
. Y, = 08V — =085 —-05| — =10 -140 pA
Serial Data Qutput Voltage | Vo, lor = —200 A 45 47 — 117 11.8 — vV
Voura lor = 200 pA — 200 250 — 100 200 my
Maximum Clock Frequency | f 33 5.0 — — 7.5 — MHz
Supply Current " Al Dutputs High — 100 200 — 200 400 A
[J All Qutputs Low — 100 200 — 200 A00 ot
lagqy Qutputs High, No Load — 1.5 3.0 — 1.5 3.0 mA
([ Qutputs Low — 10 100 e 10 100 pA
Blanking to Qutput Delay oL C.=30pF — 300 550 — 125 150 ns
toy C = 300F — 250 450 — 170 200 ns
Qutput Fall Time 4 G o= 300F — 1000 1250 — 250 300 ns
Qutput Rise Time i G, = 30pF — 150 170 — 150 170 ns

Negative current is defined as coming out of {sourcing) the specified device pin.
*UCN-5818AF-1 and UCN--5818EPF-1 only.
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UCN-5818AF AND UCN-5818EPF BiMOS Il
32-BIT SERIAL-INPUT, LATCHED SOURCE DRIVERS

(2]

BLANKING

OUTy

Dwaq. Na, A-12,648A

TIMING CONDITIONS
{T, = + 25°C, Logic Levels are Yy, and Ground)

. Minimum Clock Pulse Width

FD_‘"ImDan‘—‘-

SERIAL DATA present at the input is transferred to
the shift register on the logic 0" to logic ‘1’ tran-
sition of the cLock input pulse. On succeeding
cLocK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SERIAL DATA
must appear at the input prior to the rising edge of
the cLock input waveform.

Information present at any register is transferred
to its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

. Minimum Data Active Time Before Clock Pulse (Data Set-Up Time} . ... ...
. Minimum Data Active Time After Clock Pulse (Data Hold Time)..........
. Minimum Data Pulse Width . ... ... ..

. Minfmum Time Between Clock Activation and Strobe
Minimum Strobe Pulse Width . ... .. ..

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
BLANKING input be high during serial data entry.

When the BLANKING input is high, the output
source drivers are disabled (oFF); the DMOS sink
drivers are oN. The information stored in the latches
is not affected by the BLANKING input. With the
BLANKING input low, the outputs are controlled by
the state of their respective latches.

TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Output Contents
Data | Clock Data | Strobe
Input | Input |, b s <. lyoy Iy Qutput | Input | 1, I 3 o b Blanking [ P P
H |1 | H R R ...Ry_sRu_y | Ryy
L — | L Rl Rz ---RN~2RN4 Ry
X |7 L_.| R R Ry ...Ry_ 1Ry Ry
XXX ...% X X L. Ry Ry Ry ... Ry—:By
Pl Pz Pa o PPy Py H Pl Py Py ---PN—lPN L P, Pz Ps "-PN—IPN
LX X X X H LLL ...L L
l. = Low Logic Level
H = High Logic Level
X = Irrelevant
P = Present State
R = Previous State



SERIES UCN-5820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS

SERIES UCN-5820A
BiMOS 1l 8-BIT SERIAL-INPUT, LATCHED DRIVERS

FEATURES

® 3.3 MHz Minimum Data input Rate
® CMOS, PMOS, NMOS, TTL Compatible
# Internal Pull-Down Resistors

® Low-Power CMOS Logic & Latches

® High-Yoltage Current-3ink Quiputs
® 16-Pin Dual In-Line Plastic Package

COMBINATION of bipolar and MOS technol-

ogy gives the Series UCN-5820A an interface
flexibility beyond the reach of standard logic bufiers
and power driver arrays. The three devices in this
series each have an eight-bit CMQS shift register
and CMOS control circuitry, eight CMOS data
latches, and eight bipolar current-sink Darlington
output drivers. Except for maximum driver output
voltage ratings, the UCN-58214, UCN-5822A, and
UCN-5823A are identical.

BiMOS 1I devices have much higher data-input
rates than the original BIMOS circuits. Witha 5V
Iogic supply, they will typically operate at better
than 5 MHz. With a 12 'V supply, significantly higher
speeds are obtained. The CMOS inputs are compat-
ible with standard CMOQS, PMOS, and NMOS logic
levels. TTL and DTL circuits may require the use of
appropriate pull-up resistors. By using the serial
data output, the drivers can be cascaded for inter-
face applications requiring additional drive lines.

cLock

l

SERIAL DATA IN [2 | o 15] OUTz
ves 3] |21 > %] ouTs
Yoo [ 4 ] % ¥ ouTy
SERIAL DATA OUT Ej § 112} 0UTs
STROBE [ 6 | i . OUTs
OUTPUT ENABLE - [>o-05] our,
GROUND [B jmr— >‘l=] O0UTy
DHE. NO. A-11,388B
ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
andV, =0V
Output Voltage, Vo, (UCN-5821A) ................. 50V
(UCN-58228) ................. 80V
(UCN-5823A) ................. eV
Logic Supply Voltage, Vyp ... .o 15V
Input Voltage Range, V\y ............ ~03VtoVy,, +03V
Continuous Output Current, lgyr ...t 500 mA

Package Power Dissipation, Py .......... ... ... 167 W*
{(perating Temperature Range, T, —20°C tc +85°C
Storage Temperature Range, T; —55°C to +125°C

*Derate at the rate of 16.7 mW/°C above T, = +25°C

Max. Allowable Duty Cycle

Number of Quiputs ON !
(lgor = 200 mA at Ambient Temperature of
Yoo = 12V} 25°C 40°C 50°C 60°C 70°C
8 73% 62% 55% 47% 40%
7 83% 71% 82% 5% 46%
6 7% 82% 72% 63% 53%
5 100% 98% 87% 75% 63%
4 100% 100% 100% 93% 79%
3 100% 100% 100% 100% 100%
2 100% 100% 100% 100% 100%
1 100% 100% 100% 100% 100%




SERIES UCN-5820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS

ELECTRICAL CHARACTERISTICS ot T, = + 25°C, Vi, = 5V, Vi, = 0V (unless otherwise specified)

Applicable Limits
Characteristic Symbaol Devices Test Conditions Min. Max, Ufnits
Output Leakage Current leex UCN-5821A Vor = 50V — 50 PA
Yor = 50V, = +70°C — 100 pA
UCN-38228 Your = 80V —_ 50 PA
Vo = 80V, T, = +70°C — 100 RA
UCN-5823A Vor = 100V — a0 Jin.}
] Vour = 100V, T, = +70°C — 100 pA
Collector-Emitter Yeeum ALL loyr = 100 mA — 1.1 v
Saturation Voltage oy = 200 mA A 13 ]
logs = 350 mA, Vg, = 7.0V — 16 ]
Input Yoltage Vo | ALL — 0.8 )
Vi ALL V, = 12V 05— ]
Yy = 10V 8.5 — )
Yy = 5.0V 3.5 o i)
Input Resistance R AL Vo = 12V a0 — k)
Vy = 10V 50 — k()
Yy = 5.0V 50 — k)
Supply Current looios ALL One Driver ON, Vyp = 12V — 45 mh
One Driver ON, Vg, = 10V — 3.9 mh
One Driver ON, Vy, = 5.0V —_ 24 mA
Yootor ALL Vg = 5.0V, All Drivers OFF, All Inputs = 0V — 1.6 mA
Voo = 12V, All Drivers OFF, All Inputs = 0V — 29 mA

Caution: Sprague CMOS devices have input-static protection but are susceptibie to dam-
age when exposed to extremely high static electrical charges.

FUNCTIONAL BLOCK DIAGRAM

N
O | X S S S S S S S
D?AI::I'KIJTIN_ ~l>—< ‘ s-al'rl, SERIAIL-PARAILLEL SII~IIFT RF_:GISTER| ’_—{>—® BE%:SAAEUT

[TT T o

T T T LT < Hi@erose

‘ (7) OUTPUT ENABLE
(ACTIVE LOW)

BIPOLAR

\VAVAY \/
(® (4) (9 GROUND

OUTy QUT2 OUTa OUTs OUTs OUTs OUT7 OUTa

Dwg. No, A-11,3810
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SERIES UCN-5820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS

A D
— B
RATA IN |
j» E ——T— F
STROBE ] |
ouTPUT ‘
ENABLE 3
oUTy

Dwa. NO. A-12,627

TIMING CONDITIONS
(T, = +25°C, Logic Levels are ¥y, and V)

Minimum Strobe Pulse Width

;mMmoomE

SERIAL DATA present at the input is transferred
to the shift register on the logic ““0” to logic ‘1™
transition of the CLOCK input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SE-
RIAL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is transferred
to its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

Minimum Data Active Time Before Clock Pulse {Data Set-Up Time}
Minimum Data Active Time After Clock Pulse (Data Hold Time)
Minimum Data Pulse Width . . .. ... e e e s
Minimum Clock Pulse Width . . . .. ... e
Minimum Time Between Clock Activation and Strobe

Typical Time Between Strabe Activation and Qutput Transition

5—157

tinue to accept new data as long as the STROBE is
held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
ENABLE input be high during serial data entry.

When the ENABLE input is high, all of the output
buffers are disabled (OFF) without affecting the in-
formation stored in the latches or shift register. With
the ENABLE input low, the outputs are controlled
by the state of the latches.




SERIES UCN-5820A
BiMOS 8-BIT SERIAL-INPUT LATCHED DRIVERS

SERIES UCN-5820A TRUTH TABLE

Serial Shift Register Contents | Serial Latch Contents Qutput Contents
Data | Ciock Data | Strobe Output
Imput | Imput | I I, 1 ..., ly |Qutput| Imput | I b Iy ........ lg Enable Ll Lo, Iy
H J | HRR ... Ry | Ry
L JJLRR ... R, | Ry
X L | RRR ....... Re i R
XXX ... X X L R, R, Ry ........ Ry
PP Py .. Py | Pg H PyPa Py . Py L PLPP L Py
XXX . X H HHH ........ H
L. = Low Logi¢ Level
H = High Logic Level
X = Irrelevant
P = Present State
R = Previous State

TYPICAL INPUT CIRCUITS

TYPICAL OUTPUT DRIVER
STROBE OUTN
OUTPUT
ENABLE
7.2K 3K
Vss sUB

Dug, No. A-12.654 Dwg, No, A-14, 314

Yoo
CLOCK '
SERIAL DATA O—
IN
Vgg

Dwy. WO Aell.E2S



UCN-5825B AND UCN-5826B
BiMOS |l HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

UCN-5825B AND UCN-5826B
BiMOS Il HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

FEATURES

» 2 A Open Collector Cutputs

® 50 Vor 80V Minimum Output Breakdown

® 35V or 60 V Sustaining Voltage

e Qutput-Transient Protection

® Low-Power CMOS Logic and Latches

® Typical Data Input Rate > 5 MHz

® Internal Pull-Down Resistors

® CMOS, PMOS, NMOS, TTL Cempatible Inputs
® [nternal Therma! Shutdown Circuitry

CN-5825B and UCN-5826B BiMOS II inte-

grated circuits combine a 4-bit CMOS shift
register, associated latches, control circuitry, and
leve] shifting, with bipelar Darlington cutputs and
transient-suppression diodes for inductive load
applications.

The high-current, serial-input, latched drivers can
be used with relays, solenoids, stepper motors, LED
displays, incandescent displays, and other high-
power loads. Control circuitry for both devices in-
cludes sTROBE and OUTPUT ENABLE functions, and
an internal latch that disables outputs at power-up
and provides thermal shutdown protection.

Except for output-voltage ratings, the UCN-
5825B and UCN-5826B drivers are identical. The
former is rated for operation to 60V (35 V sustain-
ing); the latter has a minimum output breakdown
rating of 80 V (60 V sustaining).

The CMOS inputs cause minimum loading and
are compatible with standard CMOS, PMOS, and
NMOS circuits. TTL or DTL circuits may reanire

SERIAL DATA IN [2] SHIET

STROBE

! ERIAL DATA QU
REGISTER SER 1A [

Dwgy. No. A-22,B57

the use of appropriate pull-up resistors to insure a
proper input-logic high level. A CMOS serial data
output enables cascade connections in applications
requiring additional drive lines. With a 5V supply,
BiMOS II devices typically operate at data-input
rates above S MHz. With a 12 V supply, significantly
higher speeds are obtained.

Monolithic construction and a 16-pin dual in-line
package with copper heat-sink contact tabs enable
cost-effective and reliable systems designs sup-
ported by excellent package power dissipation rat-
ing, minimum size, and ease of installation. The
package configuration is suitable for automatic in-
sertion, allows easy attachment of an inexpensive
heat sink, and fits a standard IC socket or printed
wiring board layout.

Both devices are rated for continuous operation
over the temperature range of —20°C to +85°C. Be-
cause of limitations on package power dissipation,
simultaneous operation of all drivers may require a
reduction in duty cycle.
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UCN-5825B AND UCN-5826B
BiMOS 11 HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

FUNCTIONAL BLOCK DIAGRAM

VDD STROBE . K
(8 (&) OUTPUT ENABLE / RESET CP
; POWER-ON
2 5 DISABLE
THERMAL
SERIAL SHUTDOWN
DATA IN ®—l
_®DUT]_
ClOCK  (3) | |
SUR
e ] —@ou,
b E _— ]
i 7]
N §U
ARE @ 013
= ; |l ]
¥ 5UB
— =
(1) ouT,
LOGIC o - . ‘ > 4
GROUND 5? VEE
SUB
é Dwg. No. A-12,538
SERIAL
DATA OUT
ALLOWABLE POWER DISSIPATION
ABSOLUTE MAXIMUM RATINGS AS A FUNCTION OF AMBIENT TEMPERATURE
at + 25°C Free-Air Temperature 8 \
Output Voltage, Ve
(UCN-9825B) ....... ..., 6OV
(UCN-5826B) .. ... . ... . ... ... 30V 7
Output Voltage, Veeies 2
(UCN-5825B) ... ..o By =
(UCN-5826B) .......... ... ... ... 60 V> =
Logic Supply Voltage Range, V. .. ......... .. 45Vt 15Y &
Voo with referenceto Vi . ... L.l 25Y 3
Emitter Supply Voltage, Vee ... ... ...l ~20V g
Input Voltage Range, ¥y . .......... —03VtaVy, + 0.3V =
Continuous Output Current, Loy .. ..o iiies ZA @
Allowable Package Power Dissipation, Py......... See Graph =
Operating Temperature Range, T,. ... ... —20°C to +85°C §
Storage Temperature Range, T ......... —55°C to +125°C g
*For inductive load applications: The sum of the load supply voltage ang g
clamping valtage(s). Z,
[-"
Note: Qutput-current rating may be limited by duty cycle, ambient tem- =l
perature, heat sinking, and a number of outputs canducting. Under any <
tomhination of conditions, do not exceed the specified maximum current =]
rating and a junction temperature of + 125°C. =
Caution: Sprague CMOS devices have input-static protection
but are susceptible fo damage when exposed to extremely high

static electrical charges. 0

25 50 75 100 125
TEMPERATURE IN °C
Dwg. Mo. A-12,560
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UCN-5825B AND UCN-5826B
BiMOS 11 HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

TYPICAL INPUT CIRCUIT TYPICAL QUTPUT DRIVER
K

Vp

IN H—o oUTy,

C Veg

Owg.No. A-12,559

SUB

Owg. MNo. A-12,561A

ELECTRICAL CHARACTERISTICS af T, = +25°C, Vo = 60V, V,; = 5V 10 12V, V. = 0V (unless otherwise noted)

Aoplicable Limits
Characteristic Symbol Devices Test Conditions Min. Max. Units
Cutput Leakage Current loex UCN-5825B T, = +25°C — 100 WA
T.= +70°C — 500 pA
LICN-58268 Ve = 80V, T, = +25°C — 100 pA
Voo = 80V, T, = +70°C — 500 pA
Output Saturation Yoitage Yoo Both loor = L7DA — 1.75 )
Output Sustaining Yoltage Yeesin UCN-5825B lor = 1754, L =2mH 35 —_ )
UCN-5826B lor = L7584, L = 2mH 60 — v
Clamp Diode Leakage Current I UCN-5825B Vo= B0V — 100 ot
UCN-5826B V.= 80V — 100 et
Clamp Diode Forward Voltage Ve Bath k= 1754 — 2.0 )
Input Voltage Vi Both Yoo = 5.0V 3.5 53 v
Vi = 12V 10.5 123 y
1 Vo Both Vo = BVt0 12V -03  +08 v
Input Resistance R Both Vi = 5.0V 100 — k2
Vo = 12V 50 — k)
Serial Data Output Resistance Rour Both Vo, = 5.0V — 20 kY
Y, = 12V — 6.0 k{2
Supply Current oo Both All outputs OFF — 30 mA
All outputs ON pL 20 mA
Maximum Clock Frequengy f; Both 3.3 — MHz
Turn-ON Delay o, Both 0.5E,to0.5E, — 1.0 783
Turn-0FF Delay tou Both 0.5E;t00.5E, — 20 [T
Propagation Delay te Bath 0.5Eeto.5E,, — 100 ns
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UCN-58258 AND UCN-5826B

BiMOS 11 HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

CLocK
A D
e
DATA IN l
3 F
L B
STROBE l
OUTPUT
LE
ENAB B
auTy

Dwg, NO. A-12,627

TIMING CONDITIONS

{Logic Levels are Vyy and Ground)

Minimum Clock Pulse Width

OmmoT o @

SERIAL DATA present at the input is transferred to
the shift register on the logic 0" to logic “‘1" tran-
sition of the cLock input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SERIAL DATA
must appear at the input prior to the rising edge of
the cLock input waveform.

Information present at any register is transferred
to its respective latch when the STROBE is high (se-
rial-to-parallel conversion). The latches will con-
tinue to accept new data as long as the STROBE s
held high. Applications where the latches are by-
passed (sTRORE tied high) will require that the

Minimum Data Active Time Before Clock Pulse {Data Set-Up Time)
Minimum Data Active Time After Clock Pulse {Data Hold Time)
Minimum Data Pulse Width . .. ... oo

OUTPUT ENABLE input be high during serial data
entry.

When the ouTPUT ENABLE input is high, al! of the
output buffers are disabled (oFF) without affecting
the information stored in the latches or shift register,
With the OUTPUT ENABLE input low, the outputs are
controlled by the state of the latches,

Two additional functions serve to protect the sys-
tem and the device. Either power-up or overheating
will set an internal latch that disables the outputs.
With the latch set, data can be shifted and latched
while the outputs are disabled. To resume normal
operation, the latch must be reset by toggling ouT-
FUT ENABLE a minirnum of 500 ns.



UCN-5825B AND UCN-5826B
BiMOS 11 HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

S

TRUTH TABLE
Serial Serial
Data | Clock Shift Register Contents | pata | Strobe Lateh Contents Output Output Contents
Input | Input T Output | Input ooy Enable '
H g H R R R R,
L I L R R R R
¥ | L R, R Ry R, R,
¥ X X X X L R, R, Ry Ry
P, P, P Py P, H P, P, P5 P L P, P, P, P,
L X X X H H H H H
L = Low Logie Level
H = High Logic Level
X = Irrelevant
P = Present 3tate
R = Previous State
TYPICAL APPLICATION
MULTIPLEXED INCANDESCENT LAMP DRIVE
=
> m
0n W
USN-58918 o
X DATA OUT
CLGCK O ll- | FOR 38 SEGMENTS
sa7h 1 O (A ST T PER, SigF
ACTIVE LOW
strose o 1 H & | o ouTRuT T V
EME & 3
B« O o g
- Q) - 0
? UCN-EB25B

TR

!

TG OTHER SEGMENTS

TO OTHER DIGITS
Dng. No. Be1540

*Active Low
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UCN-5825B AND UCN-5826B
BiMOS |l HIGH-CURRENT, SERIAL-INPUT, LATCHED DRIVERS

TYPICAL APPLICATION

BILEVEL HAMMER DRIVE

+BY +30V
UCN-5826B ? 7
cLOCK ' O STROBE
DATA IN O 1 > DATA QUT
O -15V
QUTPUT
ENABLE
(ACTIVE LOW)
HOLD
4
*Active Low
— pr—s. + ()
Vour
-15
VYuown m | m +g
- +45
Vican -L 15
—_— |

g, he, B 13dC
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UCN-5832A AND UCN-5832C

UCN-5832A AND UCN-5832C
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS
B e

BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS

FEATURES

® 5 MHz Typical Data Input Rate

o |ow-Power CMOS Logic and Latches
@ 40V Current Sink Outputs

® Low Saturation Yoltage

NTENDED PRIMARILY to drive thermal print-
heads, Types UCN-5832A and UCN-5832C have
been optimized for low output-saturation voltage,
high-speed operation, and pin/pad configurations
most convenient for the tight space requirements of
high-resolution printheads. The integrated circuits
can also be used to drive muitiplexed LED displays
or incandescent lamps at up to 150 mA peak current.
A combination of bipolar and MOS technologies
gives BIMOS II arrays an interface flexibility
beyond the reach of standard buffers and power
driver circuits.

The devices each have 32 bipolar open-collector
saturated drivers, a CMOS data latch for each of the
drivers, two 16-bit CMOS shift registers, and CMOS
control circuitry. The high-speed CMOS shift regis-
ters and latches allow operation with most micropro-
cessor/L3I-based systems. Use of these drivers with
TTL may require input pull-up resistors to ensure an
input logic high.

Type UCN-5832A is supplied in a 40-pin dual in-
line plastic package with 0.600" (15.24 mm) row
spacing. Under normal operating conditions, all out-
puts of the packaged device will sustain 100 mA con-
tinuously without derating. Type UCN-5832C is an
unpackaged, passivated, bare-back device in chip
form. In this version, the shift register is divided
into two 16-bit blocks for maximum flexibility. For
either device, MOS serial outputs permit cascading

5—65

Voo

SERIAL
DATA IN

GROUND
STROBE
oty
ouT,
oury
ouT,
oUTs
oUT
oty
ouTg
auT,
0uTyg

0uTyy
ouTyp

0UTy3
0Ty,
OUT)5
oUT 4

10

il

12

13

14

15

16

17

18

18

20

40

»{ 33

LATCHES

REGLSTER

REGISTER
{ATCHES

38
37
36
3
3%
33
32
ETH
0
25
28
7
26
25
2%
23

22

21

CLOCK
SERIAL
DATA OUT

OUTPUT
ENABLE

0UT3,
0UT3,
0UTyy
T
OUTyy
0Ty
OUTzg
OUT,5
OUTyy
OUTys
OUT, H
0Ty

OUTZD

OUTyg
Wiyg
OUTyy

INTERNAL
CONNECTION

Dwg, No. A-12.377A

for interface applications requiring additional drive

hnes.

A similar 32-bit serial-input latched source driver
is available as UCN-5818A. High-voltage, high-cur-
rent 8-bit devices are available in Series UCN-

5820A.



UCN-5832A AND UCN-5832C
BiMOS Il 32-BIT SERIAL-INPUT, LATCHED DRIVERS

FUNCTIONAL BLOCK DIAGRAM

UCN-5832C
ONLY

0"

v i ! 1 - ol
0 @ sN) : | N < ]—@ CLOCK
SERIAL 5y 16-81T SHIFT REG. R 16-B1T SHIFT REG (38) 3ERIAL DATA
DATA IN > G e ke @ 5}
GROUND ONLY | il
STROBE () > LATCHES L—_J-L{T_C-H_EJS__J

— QuTELT
ENABLE
e MOS
BiPULAR

oumy 0UTy INTERNAL O0UTyy OUT3p

CONNECT! ON~
DO NOT USE Owg. No. A-12,378A
ABSOLUTE MAXEMUM RATINGS
at + 25°C Free-Air Temperature
Output Voltage, Your - . . ..o aov
Logic Supply Voltage, Voo ... ..vvvvit @O\ TN 15V
Input Voltage Range, Viy ..o oo ~03VtoVy, + 03V
Continuous Qutput Current, lgg ... ... ..o 150 mA
Packagé Power Dissipation, P, (UCN-58328) .. ... ... ... ... .. ... ... 2.8W*
Operating Temperature Range, T, . ... . o innns —20°Cto +85°C
Storage Temperature Range, Ty ... ... . L. —55°Cto +125°C

*Derate at the rate of 28 mW/°C above T, = +25°C

Caution: Sprague CMOS devices have input-static protection but are susceptible to dam-
age when exposed to extremely high static efectrical charges.
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UCN-5832A AND UCN-5832C
BiMOS Il 32-BIT SERIAL-INPUT, LATCHED DRIVERS

TYPICAL INPUT CIRCUIT TYPICAL QUTPUT DRIVER

Vo

(%]
Ll

Dwg. No. A-12,37DA

Dwg, No, A-12,3804

ELECTRICAL CHARACTERISTICS at T, = +25°C, V; = 5V {unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage Current legx Vo = 40V, T, = 70°C — 0 A
Collector-Emitter Versm loyr = 50 mA — 275 my
Saturation Voltage Iy = 100 mA 250 550 mv
Input Voltage Vi 3.5 5.3
Vi ~03 408
Input Current [ Vi = 3.5V — 1.0 pA
s V= 08V — —10 pA
input Impedance 2y Yy =35V 15 — MQ
Serial Data/Output Resistance Rour — 20 kQ
Supply Current [ One output ON, lyyy = 100 MA — 5.0 mh
All outputs OFF — 50 ph
Output Rise Time t, lor = 100 mA, 10% t0 30% — 1.0 s
Qutput Fall Time t Ly = 100 mé; 90% to 10% — 1.0 ps

NOTE: Positive (negative) current is defined a5 poing into {coming out of) the specified device pin.
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UCN-5832A AND UCN-5832C
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS

A ) |
AT R
DATA [N | AN
E F
e .

STROBE

OUTPUT

ENABLE IRENSS P

—
Ty _-: I———I
DBwa, No, A-12,276A
TIMING CONDITIONS
(Logic Levels are Yy, and Ground)
Voo = 5.0V

A Minimom Data Active Time Before Clock Pulse (Data Set-UpTime) . .. ..., 7518
B. Minimum Data Active Time After Clock Pulse (DataHold Time} ... ... ... v . 7ans
C. Minimum Data Pulse Width, . . .. .. e 150 ns
D, Minimum Clock Pulse Width . . e 150 ns
E. Minimum Time Between Clock Activation and Strobe _ . ... ... ... . e 300 ns
F. Minimum Strobe Pulse Width ... ... ... e 160 ns
G.  Typical Time Between Strobe Activation and Qutput Transition. .. ........ ..o veeveenn s 500 ns

SERIAL DATA present at the input is transferred tinue to accept new data as long as the STROBE is

to the shift register on the logic ‘0 to logic 1"
transition of the CLOCK input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SE-
RIAL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is transferred
to its respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

held high. Applications where the latches are by-
passed (STROBE tied high) will require that the
OUTPUT ENABLE input be low during serial data
entry.

When the OUTPUT ENABLE input is low, all of
the output buffers are disabled (OFF) without affect-
ing the information stored in the latches or shift reg-
ister. With the OUTPUT ENABLE input high, the
outputs are controlled by the state of the latches.

TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Output Output Contents
Data | Clock Data | Strobe Enable
Input | put [ 1, 1 13 .. oy Output | Input | 0 L & .. 4y Iy Input Ll o K
H || HR R .. RsR, | Rac,
L [ | LR R .. ResRacs | Rus
X [T Ry Ry Ry ... Ry_qRy Ry
XX % X X X Ry Ry Ry . Ry_(Ry
P, Py Py oo Py Py Py H Py Py Py L Py Py H Py P, Py .. Py Py
XXX % X L HHH ...H H
L = Low Logic Level
H = High Logic Level
X = Irrelevant
P = Present State
R = Previous State
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UCN-5832A AND UCN-5832C
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS

UCN-5832C

40

T

&]

£ B
] E@ﬂﬁj‘]ﬁ
T ey
| e
s
0.185" ff e
(4.72 mm)
& h‘iﬁj |
%ﬁ?@ﬁﬁ@
-
L

0.125"
(3.18 mm)

Dwg.Mo. A-12,394

UUCN-5832 chips are of silicon planar epitaxial construction. They are
identical to those used for packaged devices. When assembled correctly,
they should iead to a high final test vield. All chips are visually inspected
for masking, diffusion, and scribing defects. Conformance to electrical
parameters can be guaranteed (at additional charge) by performing mea-
surements on packaged units assembled from a random sample taken from
the lot.

The preferred method of sale for unpackaged die is in wafer form. These
are identified as UCN-5832CW and are supplied in 4 (100 mm) wafers that
have been tested (probed) in wafer form. Electrically defective devices are
identified by ink dots during this operation. Wafers do not include visual
die inspection. Orders for UCN-5832CW will be accepted only for com-
plete wafers.

Because Sprague Electric Company does not control the customer pack-
aging of UCN-3832C chips or UCN-5832CW wafers, Sprague Electric
company assumes no liability for final electrical and reliability parameters.
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UCN-5832A AND UCN-5832¢
BiMOS 1l 32-BIT SERIAL-INPUT, LATCHED DRIVERS

e —

PAD DESIGNATIONS
PAD UCN-58324 UCN-5832C
1 Vi '
2 SERIAL DATA N SERIAL DATA IN,
3 GROUND GROUND*
4 STROBE STROBE
5 ouT, ouT,
6 ouT, ouT,
7 ouT, ouT,
8 ouT, ouT,
§ ouT, ouT,
10 ouT, OUT,
11 our, our,
12 ouT, 0T,
13 ouT, auT,
14 ouT,, ouTy,
15 oUT, ouT,,
16 ol 0uT,,
17 ouT, ouT,,
18 ouT,, OUT,,
19 OUT,; OUT,; |
A — GROUND*
20 ouT,, 0uUT,
B — SERIAL DATA OUT,,
2] INTERNAL CONNECTION—DO NOT USE —
C — SERIAL DATA IN,,
22 ouTy, ouT,;
D —_ GROUND*
23 OUT,, ouT,,
24 0T, ouT,,
25 0T, OUT,,
2 oUT,, OUT,,
27 QUT,, OUT,,
28 OUT, OUT,,
29 0UT,, OUT,,
30 OUT,, QUT,;
31 OUTy OUT,,
32 ouT,, ouT,;
33 0uT,, OuT,
34 OUT,q OUT,g
35 ouTy, ouT,,
36 0UT,, OUT,,
37 out,, ouT,
38 OUTPUT ENABLE QUTPUT ENABLE
E — GROUND*
39 SERIAL DATA OUT SERIAL DATA OUT,,
Ly CLOCK CLOCK

*Bonding pads A or 3 and D ar £ must be connected to the substrate. For maximum autput current
capability, pads A, D, £, and 3 must all be bonded to the substrate.
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UCN-3832EP

BiMOS Il 32-BIT SERIAL-INPUT, LATCHED DRIVER

FEATURES

® 5 WHz Typical Data Input Rate

& Low-Power CMOS Logic and Latches
@ 40V Current-Sink Outputs

® [ow Saturation Yoltage

UCN-5832EP

sataration voltage, high-speed operation, and a pin

configuration most convenient for the tight space re- _‘“.m\\\ R
quirements of high-resolution printheads, \\;‘\\ \\\‘\\‘\\\\\\‘ e k3 LAtz
The device has 32 bipolar open-collector sa;uh\.\i \.‘ ‘\‘\\\\\ i

rated drivers,

drivers, two 16-bit CMOS shift registers, angf @Mdﬁ
control circuitry, The high-speed CMOS shﬁ"threg}s- W, "\\\ gt

UCN-5832EP
BiMOS |1 32-BIT SERIAL-INPUT, LATCHED DRIVER

. i \\ATéHw“' T
Intended primarily to drive thermal printheads, the o E\T‘s»\E
. My

has been optimized for low outpuot-

:~"l\.n\\‘ \\\\\ '\‘\'“,.u

a CMOS data latch for each of‘\\;hm\.

",
My
U,

o, ““«3‘\\ \\\

ters and Jatches allow operation w1th most mlCI‘(\)RI'd¥“ “\\\M b3

cessor/LSI-based systems. Use ‘Qf ﬂ}e driver wmh “\

TTL may require input pu].l-mj fpsﬁ‘k;\)réin\go ensul;s\@n

input logic high. w" ,.m ‘\\\\ \1\\\ o

s
1‘il

‘m“\ .!""

UCN-5832EP is pa‘ﬂ\kz\t qd"ma 44- m\n,mplasnc
leaded chip camprfqha‘d) wn}g“SO-m,t.b 'I'e‘{ad spacing.

iy

“‘“.ﬂ‘ .m" & \\\\ \\\v" v"
4 oy, o

‘:I ,‘.{' ; .\l o . \\\\\ y
N, o iy E "
NN \\\\\\\ , ““f.v" o \«\\\\\‘ ‘\::“\
e, ‘l\\ ‘\\\\\ ‘\\\\\ X ABSOLUTE MAXIMUM RATINGS
iy iy .
o \‘ »"\ “\\\\\ Y at + 25°C Free-Air Temperature
iy Ny B
‘l\\\\ ‘ M‘\m‘""ﬁ Qutput Voltage, Voo . ... oot e e v
“\\\‘ “\\‘\ Logic Supply Voltage, Yoo oo vv v e e 15V
\“\w"‘\ Input Voltage Range, Vo . - ..o oo —03VioVy, +03V
Continuous Qutput Current, loyr .« oo oo oo 150 mA
Package Power Dissipation, Py .. ... i 2.0W
Operating Temperature Range, Ta. .o oo oo e —20°Cto +85°C
Storage Temperature Range, T .. ..o oo —55°Cto +125°C

*Derate at the rate of 20 mW/°C above T, = +25°C

Caution: Sprague CMOS devices have input-static protection but are susceptible fo dam-
age when expesed 1o extramely high static efectrical charges.

Dwg. No. A-14,238



UCN-5832EP
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVER

SERIAL DATA
OUTg
®
Voo () ——-- - —@@ cLock
SERIAL - I SERIAL DATA
DATA 1N I6:BIY SHIFY REG 16-317 SHIFT REG) > OUTss

GROUND (7,

STROBE (3> LATCHES

.l

LATCHES
———

QUTPUT
T ENABLE

BIPOLAR
. AR
o -
ouT, OUT e QUT;7 CUT3:

Dwg. No. A-14,237

ELECTRICAL CHARACTERISTICS a1 T, = +25°C, Vi, = 5V (unless otherwise noted)

Limits
Characteristic Symbeol Test Conditions Min. Max. Units
Qutput Leakage Current loge Vour = 40V, T, = 70°C - 10 pA
Collector-Emitter Versn lor = 50'mA — 275 mv
Saturation Voltage lgr = 100 mA 250 550 mv
Input Yoltage Vi 35 5.3 v
Vios -03  +08 v
Input Current hy ¥y = 3.5Y — 1.0 A
s Yy = 08V — —10 | pA
Input Impedance Ly V= 35V 35 — Mo
Serial Data/Output Resistance Rour — 20 k2
Supply Current [ One output ON, 1,,; = 100 mA — 50 mA
All outputs OFF e 50 A
Qutput Rise Time 1, loy = 100mA, 10% to 90% — 10 Th
Output Fall Time t loer = 100 m&; 90% to 10% — 1.0 L5

NOTE: Positive (negative) current is defined as gaing into (coming out of) the specified device pin.
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UCN-5832EP
BiMOS It 32-BIT SERIAL-INPUT, LATCHED DRIVER

A D
—— B p—
DATA IN | AS
E—t—F
e
STROBE
QUTPUT

EMABLE | I
ouT, ‘—- i —-|
" L I

Dwgj, No, A-12,276A

TIMING CONDITIONS
{Logic Levels are Vy, and Ground)
Yoo = 30V
A Minimum Data Active Time Before Clock Pulse (Data Set-UpTime)....... ... ... 75ns
B. Minimum Data Active Time After Clock Pulse (Data Hold Time) . ........ ... ... ... ..o viiieien... 73ns
C. Minimum Data Pulse WRdth . . ... ... o e e s 150 ns
D.  Minimum Clock PulseWidth . ... .. . . e - Ma0ns
E.  Minimum Time Between Clock Activation and Strobe . ..........: W NN 300 ns
F.  Minimum Strobe Pulse Width ... ..o e e i e e, 100 ns
G.. Typical Time Between Strobe Activation and Qutput Transition. .. ....... ... ... ... it 900 ns
SERIAL DATA present at the input is transferred tinue to accept new data as long as the STROBE is
to the shift register on the logic ““0”" to logic “1’" held high, Applications where the latches are by-
transition of the CLOCK input pulse. On succeeding passed (STROBE tied high) will require that the
CLOCK pulses, the registers shift data information OUTPUT ENABLE input be low during serial data
towards the SERIAL DATA OUTPUT. The SE- enlry,
RIAL DATA must appear at the input prior to the When the OUTPUT ENABLE input is low, all of
rising edge of the CLOCK input waveform. the output buffers are disabled (OFF) without affect-
Information present at any register is transferred ing the information stored in the latches or shift reg-
to its respective latch when the STROBE is high ister. With the OUTPUT ENABLE input high, the
(serial-to-parallel conversion). The latches will con- outputs are controlled by the state of the latches.
TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Output Output Contents
Data | Ciock Data | Strobe Enable
Input | Input | 1, b b ... ly-y dy Output | Input | I b b ..l Iy Input [ T e
H [T [ HRR .. RoRi_y | Ryt
LT[ L R R o RucoRuy | Rucs
X |7 [ R R Ry .. Ry Ry Ry
XXX ..k X X L Ry R Ry ...Ry— Ry
P, PPy . Py Py Py H PP Py L PPy H P, P, Py ... Py Py
XXX ...X X L HHH ...H H
L = Low Logic Level
H = High Logic Level
¥ = Irrelevant
P = Present State
R = Previous State
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UCN-5833A/C/EP
BiMOS Il 32-BIT SERIAL-INPUT, LATCHED DRIVERS

UCN-5833A, UCN-5833C, UCN-5833EP
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS

FEATURES
» 5 MHz Typical Data Input Rate
+ 30 V Min. Qutput Breakdown
» Darlington Current-Sink Qutputs
¢ Low-Power CMOS Logic and Latchas
 Minimum Chip Size (UGN-5833C)

Designed primarily to reduce logic supply cur-
rent, chip size and associated cost, the
UCN-5833A/C/EP integrated circuits offer high-
speed operation for thermal printers. These
devices can also be used to drive multiplexed LED
displays or incandescent lamps within their 125
mA peak output current rating. The combination
of bipolar and MOS technologies gives BIMOS ||
smart power [Cs an interface flexibility beyond the
reach of standard buffers and power driver cir-
cuits. The unpackaged UCN-5833C features
minimum size and pad configurations most con-
venient for the tighter space requirements of high-
resolution thermal printheads.

These 32-bit drivers have bipolar open-collector

Darlington outputs, a CMOS data latch for each
of the drivers, a 32-bit CMOS shift register, and
CMOS control circuitry. The high-speed CMOS
shift registers and latches allow operation with
most microprocessor/LSI-based systems at data
input rates above 3.3 MHz. Use of these drivers
with TTL may require input pull-up resistors to en-
sure an input logic high.

The UCN-5833A is supplied in a 40-pin dual in-
line plastic package with 0.600" (15.24 mm) row
spacing. At an ambient temperature of +50°C,
all outputs of the DIP-packaged device will sus-
tain 50 mA continuously. The UCN-5833C:is an
unpackaged, passivated, bare-back device in chip
farm. For high-density applications, the
UCN-5833EP is available. This 44-lead plastic chip
carrier (quad pack) is intended for surface-
mounting on solder lands with 0.050” (1.27 mm)
centers. CMOS serial data outputs permit
cascading for applications requiring additional
drive lines.

CLLOCK

SERIAL
DATA IN

STROBE

QUTPUT
ENABLE

ouT, OUT2 cu T

FUNCTIONAL BLOCK DIAGRAM

o> 1 -

32-BIT SHIFT REGISTER

o> -

gr?ov{;%l% OUT30 OUT31 OUT:_,'2

<O

o]

SERIAL DATA
ouT

LOGIC
GROUND

BIPOLAR

Dwg. No. A-13,057
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UCN-58334/C/EP
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS

ABSOLUTE MAXIMUM RATINGS
at +25°C Free-Air Temperature

Dutput Voltage, Vagr -0 ov oo 30V
Logic Supply Voltage, Yop ..ottt 7.0V
Input Voltage Range, Viy ............. .. ... ... .... ~03VioVp +03V
Continuous Quiput Current, oy (each output) ..................... 125 mA
Package Power Dissipation, Py (UCN-5833A) ....................... 2.8 W

(UCN-5833EP) . .................... 2.0 Wt
Operating Temperature Range, T, ............ovvein. —-20°C to +85°C
Storage Temperature Range, Tg ........ ... ..., —55°C o +125°C

*Derate at the rate of 28 mW/°C above T, = +25°C.
tDerate at the rate of 20 mW°C above T, = +25°C.

Caution: Sprague CMQOS devices have input-static protection but are
susceplible to damage when exposed fo extremely high stafic electrical
charges.

UCN-5833A UCN-5833EP

LOGIC
surpLy 1 Jvos cuk | 4n] clock o 5w
zZ 2 o z
seriaL K SERIAL 3 =z 3
3 < =4
oaTa IN[ 2] DATA OUT g -
a =
POWER 8 55} autruT g8 2,0 2 D o
GROUND 5 OE ENABLE e g & £ 5?, § z Ec
| 8 ¢ b & HS8 8 5 B B8 =
STROBE [ 4] g OUTsz ol < — 7 2 e 2 <
¥ [*1%
ouTy (5] o136 | OUTas & £z e
ouTa 23] OUTas
OUTs [35] OUTa QU3 v 1 28] OUTap
ours [ Je o 34} 0Ty Ut 3 311 OV
ouT, [? Jo o OUTs CUTs[10 36] OUTzg
o
i o)
outs[ Blo 1 32] ouTer ey i 7 7 HEJ .
outy 32 % L g g 3] OUTz5
ouT « « o] 31] our, =
¢ gl & i ] = ouTs [ 53] OUTz
7] w| % .
o) = = Q
ouTy 2le g2 o1 30] ouTy ouTs G 52 OUTzs
S = o ] ) e
ours [z} 1 28] ouTy OUTw LI NS
outy: 08 361 0OUTas
oUT, o4 28] oury, -
OUTqa 17 29| OUTas
OUTqy o > OlUTa SUR
oury, (e ] 28] aur ET RN SRR
. a1 o © T ® ©w A & = o g o
TEirieiii
oUTyz [ 25 ouTyp t 33 ° g8 8 3 &
(o]
OUTig > 124] ouTyg °
y =
CUT1a L] ouTie
Dwg. No. A-13,049
OUTs o 1 22] oy,
LOGI
OUTyg [20] [ 21] G%%SND

Dwg. No. A-13,048



UCN-5833A/C/EP

BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS

TYPICAL INPUT CIRCUIT

: l—‘
N O AR,

Voo

+L

Dwg. No. A-13,060

TYPICAL OUTPUT DRIVER

!

Dwg. No. A-13,051

ouT

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vpp = 6V (unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Output Leakage Current loex Vour =30V, T, = 70°C — 10 A
Gallector-Emitter Vegsan | lour = 50 mA =~ 13 v
Saturation Voltage lour = 100 mA _ 17 v
Input Voltage Vi 35 5.3 v
Ving -03  +08 v
Input Current linsy Viy = 5.0V - 1.0 uA
I Viy = 0V - -1.0 wh
Serial Qutput Voltage Vourgy | lour = ~200 pA 4.5 - v
Vour | lour = 200 pA - 0.3 v
Supply Current lon One output ON, |4 = 100 mA — 1.0 mA
All outputs OFF - 50 nA
Qutput Rise Time t lpur = 100 mA, 10% to 90% - 500 ns
Qutput Fall Time 1 loyr = 100 mA, 90% to 10% - 500 ns

NOTE: Posltive (negative) current is defined as going Into (coming out of) the specified device pin.
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UCN-5833A/C/EP

BiMOS 1l 32-BIT SERIAL-INPUT, LATCHED DRIVERS

CLocK ——[——
[ P p——

— B [

DATA IN l

E——F
W ki
STROBE
QUTPUT

ENABLE ‘
A
I

oty AN
DWG. A-12, 276A
TIMING CONDITIONS
{Logic Levels are Vg and Ground)
A, Minimum Data Active Time Before Clock Pulse (Data Set-Up Time). . ............ ..., 75 ns
B. Minimum Data Active Time After Clock Pulse (DataHald Time). ... ...... ... iin e et 75 ns
C. Minimum Data Pulse Width . ................... PR O\ ') I L Y A O 150 ns
D.  Minimum Clock Pulse Wigth . ... o e 150 ns
E. Minimum Time Between Clock Activationand Strobe ... ........ ... . o i 300 ns
F. Minimum Strobe Pulse Width . . ... ..o e 100 ns
G. Typical Time Between Strobe Activation and Gutput Transition . . ... ... ... ...t 500 ns

SERIAL DATA present at the input is transferred
o the shift register on the logic 0 to logic “1”
transition of the CLOCK input pulse. On suc-

ceeding CLOCK pulses, the registers shift data in- serial data entry.

formation towards the SERIAL DATA OUTPUT. The
SERIAL DATA must appear at the input prior to the
rising edge of the CLOCK input waveform.

Information present at any register is trans-
ferred to its respective latch when the STROBE is

high (serial-to-parallel conversion). The laiches the latches.

will continue to accept new data as long as the

TRUTH TABLE

STROBE is held high. Applications where the
iatches are by-passed (STROBE tied high) will re-
guire that the QUTPUT ENABLE input be low during

When the CUTPUT ENABLE input is iow, all of
the output buffers are disabled (OFF) without af-
fecting the information stored in the latches or
shift register. With the OUTPUT ENABLE input
high, the outputs are controlled by the state of

Serial Shift Register Contents | Serial Latch Centents Output Output Contents
Data | Clock Data | Strobe Enable
Input | Input | Jy G .o dyey Iy Qutput | Input | I ly oo Ty Iy Input [ P PR R
B || HB/ Ry .. R Rusy| Ry
L |7 | LR R ...RugRu| Ry
X | .| B RPRs.. R Ry | PRy
XXX . XX X L R, R; By ...Ry Ry
P,P, P, ... Py Py Py H Py PPy Py Py H P, PPy . Py Py
XXX XX L HHH...HH
L = Low Logic Level P = Present State
H = High Logic Level R = Previous State
X = lIrrelevang
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UCN-5833A

ALLOWABLE COLLECTOR CURRENT
AS A FUNGTION OF DUTY CYGLE

AT +25°C
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ALLOWABLE COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE

AT +50°C
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Dwg. No, A-14,126 A
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COLLECTOR CURRENT IN mA AT +25°C

COLLECTOR CURRENT IN mA AT +50°C

UCN-5833EP

ALLOWABLE COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE

AT +25°C
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UCN-5833A/C/EP

BiMOS I 32-BIT SERIAL-INPUT, LATCHED DRIVERS

0.143"

UCN-5833C

m |
A .
3]
&
E
22}
B
0]
2]

a

o

UCN-5833C chips are of silicon planar epitax-

ial construction using a merged technclogy-

(bipolar power and low-power CMOS lagic). They
are identical to those used for packaged devices.
The preferred method of sale for unpackaged die
is in four-inch (100 mm) wafer form
(UCN-5833CW). Users requiring separaie, in-
spected die should contact the nearest Sprague
sales office or representative. A select list of chip-
processing operations, which offer value-added
testing, inspection, and assembly, is available for
referral,

All wafers from which chips are soid are proc-
essed through standard production technigues

5—80
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Dwg. No. A-13,062

with 100% inspection after each critical process
step. Die (in wafer form) are electrically tested as
completely as practical. Defective devices are
identified by an ink dot on the die. Complete con-
formance to all electrical specifications can be
guaranteed {at additional cost) by performing
measurements on packaged units assembled
from a random sample of the device production lot.

Because Sprague Electric Company does not
control the customer handling and packaging of
die or wafers, Sprague Electric Company can
assume no liability for final electrical or reliability
failures that are determined to be the result of im-
proper storage, assembly, or test by the customer.



UCN-5833A/C/EP
BiMOS 11 32-BIT SERIAL-INPUT, LATCHED DRIVERS
.m

PAD DESIGNATIONS

PAD UCN-5833A ICN-5833C
1 Yoo Voo
2 SERIAL DATA IN SERIAL DATA IN,
3 POWER GROUND POWER GROUND
4 STROBE STROBE
5 ouT, ouT,
6 ouT, ouT,
7 OUT, 0UT,
8 ouT, aut,
9 OuT, 0UTs
10 OUTg ouT,
11 aur, our,
12 ouT, ouT,
13 ouT, OUT,
14 0UT,q 0UTyg
15 OUTy4 ouT,,
18 0UTy, OUT;,
17 OUT,, 0UT;
18 QUT,, 0uT,,
19 QUTss QUTy5
A - POWER GROUND
20 OUTyg 0UT g
B - LOGIC GROUND/SUB*
21 LOGIC GROUND/SUB’< —
C — LOGIC GROUND/SUB*
22 QuTy; QUTy;
0 — POWER GROUND
23 QUT4g O0UT,g
24 0UT,y OUTyq
25 QUTy OUTy,
26 OUT, OUTy
27 OUT,, OUT,,
28 OUTg CUTyg
29 OUT,, QUT,,
30 OUTy OUTys
A OUTZE OUTZE
32 OUTy QUT,
33 OUTg OUT,q
34 OUTyg QUTg
35 QUTy, 0UTy
36 OUTy, OUTs;
37 0UTy, OUTy,
38 CUTPUT ENABLE OUTPUT ENABLE
E - POWER GROUND
39 SERIAL DATA oUT SERIAL DATA OUT,,
40 CLOCK CLOCK

*The substrate must be connected 1o the most negative point in the external circuit to main-
tain isolation between drivers and to provide for normai transistor operation. For max-
imum output current capability, pads A, D, E, and 3 must al! be bonded to power ground.



SERIES UCN-5840A
BiMOS Il 8-BIT SERIAL-INPUT, LATCHED DRIVERS

SERIES UCN-5840A
BIMOS Il 8-BIT SERIAL-INPUT, LATCHED DRIVERS

FEATURES

® 3.3 MHz Minimum Data-Input Rate
® CMOS, PMCS, NMOS, TTL Compatible
® Internal Pull-Up/Puli-Down Resistors
® Low-Power CMOS Logic and Latches
® High-Voltage Current-Sink Outputs
® Qutput Transient-Protection Dindes
® Single or Spiit Supply Operation

& 13-Pin Dual In-Line Plastic Package

NTEGRATING low-power CMOS logic and bi-
polar output power drivers permit Series UCN-
5840A integrated circuits to be used in a wide variety
of peripheral power driver applications. The three
devices in this series each have an eight-bit CMOS
shift register and CMOS control circuitry, eight
CMOS data latches, and eight bipolar current-sink
Darlington output drivers.

Except for maximum driver output voltage
ratings, the UCN-5841A, UCN-5842A, and
UCN-5843A are identical. The UCN-3843A offers
preminom performance with a minimum output-
breakdown voltage rating of 100V (50 V sustaining).
The drivers can be operated with a split supply
where the negative supply isupto —20V.

The 500 mA outputs, with integral transient-
suppression diodes, are suitable for use with relays,
solenoids and other inductive loads.

BiMOS II latches have higher data-input rates
than the original BIMOS circuits. With a 5V logic
supply, they will typically operate at better than
5MHz. With a 12V supply, significantly higher
speeds are obtained. The CMOS inputs are compat-
ible with standard CMOS, PMOS, and NMOS logic
levels. TTL or DTL circuits may reguire the use of
appropriate pull-up resistors. By using the serial
data output, the drivers can be cascaded for inter-
face applications requiring additional drive lines.

5—82

g, Wo. A-12,658

These devices are supplied in 18-pin dual in-line
plastic packages for operation over the temperature
range of —20°C to +85°C. Because of limitations on
package power dissipation, the simultaneous opera-
tion of all drivers at maximum rated current might
require a reduction in duty cycle. A copper-alloy
lead frame provides for maximum package power
dissipation.

ABSOLUTE MAXIMUM RATINGS
at 25°C Free-Air Temperature
and Vi, = 0V

QOutput Voitage, Vor (UCN-S8414) .. .. ... ... L. 50V
(UCN-58428) .. ................ sov

(UCN-58438) . ............... .. 100V

Qutput Valtage, Vog,, (JCN-5841A) ... ... ... ..., IdVF
(UCN-58428) ... ............ 50 vt

(UCN-5843R) . .............. 50Vt

Logic Supply Voltage Range, Vpg. . ... ... ...... 45V1o 15V
Voo with Referenceto Ve ... ... i1l 25V
Emitter Supoly Voltage Vee ... ... .. ... ... —z0V
Input Yoltage Range, Vi . ..o ov v vt —03VtoVy, +03V
Continuous Output Current, loyr . ..o innt 500 mA
Package Power Dissipation, Py, . .........oon ... 1.82 W
Operating Temperature Range, To. .. ... .. —~20°C to + 85°C
Storage Temperature Range, T ... ... .. —55°C to + 125°C

TFor inductive load applications.
*Derate at the rate of 18.2 mW/°C above T, = +25°C



SERIES UCN-5840A
BiMOS 11 8-BIT SERIAL-INPUT, LATCHED DRIVERS

FUNCTIONAL ELOCK DIAGRAM

ok O 1>+ 11
SERIAL @ :[>—E —I s-sw:, SERM{L—PARAIL.LEL sv{lIFT ns:ulsrsnl }—-l>—® sni.i!‘“ou.r
coB TITLILIT o
L I | I LATCHES \ 1 | < (7) 5TROBE

A

‘ (8) OUTPUT ENABLE

(ACTIVE LOwW)

K OUT, OUT; oUT; QUT, OUTy OUTs OUTz OUTy Ver

Dwg. No. A-12,661

Caution: Sprague CMOS devices have input-static protection but are sus-
ceptible to damage when exposed to extremely high static electrical

charges.
MAXIMUM ALLOWABLE DUTY CYCLE
Voo = 5.0V
Number of Outputs ON )
(lor = 200 mA Max. Allowable Duty Cycle at Ambient Temperature of
Yo = 5.0V) 25°C 40°C 50°C 50°C 70°C
8 85% 2% 64% 55% 45%
7 97% 82% 73% 63% 53%
] 100% 96% 85% 3% 62%
5 100% 100% 100% 88% 5%
4 100% 100% 100% 100% 3%
3 100% 100% 100% 100% 100%
2 100% 100% 100% 100% 100%
1 100% 100% 100% 100% 100%
Vo =12V
Number of Outputs ON )
(s = 200 mA Max. Allowable Duty Cycle at Ambient Temperature of
Vo = 12V) 28°C 40°C 50°C 60°C 70°G
8 80% 68% 60% 52% 4%
7 1% 77% 68% 59% 50%
6 100% 90% 79% B69% 58%
5 100% 100% 5% 82% 69%
4 100% 100% 100% 100% 86%
3 100% 100% 100% 100% 100%
2 100% 100% 100% 100% 100%
1 100% 100% 100% 100% 100%
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SERIES UCN-5840A

BiMOS 11 8-BIT SERIAL-INPUT, LATCHED DRIVERS

TYPICAL INPUT CIRCUITS

STROBE
ouTeuT
EN&BLE

Twg. Ho. A-12,658

cLock |
SERIAL DATA IN

¥oo

Dwg. Mo, &-13 658

TYPICAL OUTPUT DRIVER
K
ouTy

T.2K 3K
VEE
$UB

Dwg. No. A-12.6G0

ELECTRICAL CHARACTERISTICS at T, = +25°C, V,, = 5V, V;; = V. = OV (unless otherwise specified)

Applicable Limits
Characteristic _Symbol | Devices Test Conditions Min.  Max. | Unit
Qutput Leakage Current | log UCN-5841A[ Vyr = 50V — 50 ph
Vo = 50V, T, = +70°C i pd
UCN-5842A| Vo = 80V — 50 ph
Yor = 80Y, T, = +70°C ~ 100 WA
UCN-5843A | Vor = 100V — 50 ph
Vor = 100V, T, = +70°C — 100 WA
Gollector-Emitter Versan ALL lgyr = 100 mA — 1.1 ¥
Saturation VYoltage oy = 200 mA — 13 v
lor = 350 mA, Ve = 7.0V — 16 ¥
Collector-Emitter Ve |UCN-5841A| |y = 350mA L =2mH 35 — i
Susiaining Yoltage UCN-58428 |  loy = 350 mA, L = 2mH 50 — V
UGN-5843A | 1oy = 350mA L = 2mH 50 — v
Input Yoltage | Vi ALL — 0.8 ¥
Vi ALL Vo = 12V 05 — ¥
Vo= 10V 85 — ¥
Vo = 5.0V 5 - y
Input Resistance R AL Voo = 12V 50 — k)
Vo = 10V 50 — kQ
Yy = 5.0V 50 — k(2
Supply Current logions ALL All Drivers ON, V, = 12V — 16 mA
All Drivers ON, Vo, = 10V — 14 mh
All Drivers ON, ¥, = 5.0V — 8.0 mA
lsocorn ALL All Drivers OFF, Yy, = 12V — 2.9 mA
All Drivers OFF, Yy, = 10V — 25 mA
All Drivers OFF, ¥, = 5.0V — LB mA
Clamp Dinde s UCN-5841A| ¥y = 30 — 50 wA
Leakage Current UCN-58428 |V, = 80V — 50 | pA
UCN-5843A| V. = 100V — 50 A
Clamp Diode V; ALL lp = 350 mA — 20 ¥
Forward Veltage




SERIES UCN-5840A
BiMOS Il 8-BIT SERIAL-INPUT, LATCHED DRIVERS

SIMe O

DATA IN———l ——————————

STROBE

QUTPUT I |

ENABLE
b— G _.i
OUTy |.—_|
Dwg. NO. A-12,627
TIMING CONDITIONS
{T, = + 25°C, Logic Levels are Yy, and Vg5)
Vo = 5.0V
Minimum Data Active Time Before Clock Pulse (Data Set-UpTime) . .. ......... ... it 751ns
Minimum Data Active Time After Clock Pulse (DataHold Time) ......... ...t 75ns
Minimum Data Pulse Width. . .. ..o e 150 ns
Minimum Clock Pulse Width . . . o e 150 ns
Minimum Time Between Clack Activaticnand Strobe ... . ... o 300 ns
Minimum Strobe Puise Width ..o e 100 ns
Typical Time Between Strobe Activation and Qutput Transition. .. ... oo, 500 ns

SERIAL DATA present at the input is transferred to the shift register on
the logic *‘0”* to logic *‘1”* transition of the cLoCK input pulse. On succeed-
ing CLOCK pulses, the registers shift data information towards the SERIaL
DaTa oUTPUT. The SBRIAL DATA must appear at the input prior to the
rising edge of the cLOCK input waveform.

Information present at any register is transferred to its respective latch
when the STROBE is high (serial-to-parallel conversion). The latches will
continue to accept new data as long as the STROBE is held high. Applica-
tions where the latches are bypassed (STROEE tied high) will require that
the ENABLE input be high during serial data entry.

When the ENABLE input is high, all of the output buffers are disabled
(oFF) without affecting information stored in the latches or shift register.
With the ENABLE input low, the outputs are controlled by the state of the
latches.
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SERIES UCN-5840A
BiMOS 11 8-BIT SERIAL-INPUT, LATCHED DRIVERS
e

SERIES UCN-5840A TRUTH TABLE

Serial Shift Register Contents | Serial Latch Contents Qutput Contents
Data | Clack Data | Strobe Output
Input | Imput | I, &, Iy ..., iy | Output | Input [0, L 1y ........ Iy Enable [ P P, lg
H | | H&R ....... Ry | Ry
LT LRR ... Ri | R
X | Lo RR Ry el Ry | Re
XXX .. X X L Ry Ry Ry ool Ry
PoPR Py Pl Py H PPy Py .ol Py L PPRPy P
XXX ... X H HHH ........ H
L = Low Loglc Level
H = High Logic Level
X = frelevant
P = Present State
R = Previous State

TYPICAL APPLICATION
RELAY/SOLENOID DRIVER

+BV 15V 430V
[} Q
UCN-5843A

SHIFT REOISTER

DATA OUT

STROBE O

QUTPUT o
ENABLE

(ACTIVE LOW)

Dwg. No. A-12,547
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UCN-5851A/EP AND UCN-5852A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT DRIVERS
P

UCN-5851A/EP AND UCN-5852A/EP
BiMOS 11 32-CHANNEL, SERIAL-INPUT DRIVERS

«.Thin=-Film Electroluminescent Display Row Drivers

FEATURES

e DMOS Outputs

e (utput Breakdown =225V

& Sink up to 120 mA

e | ow-Power CMOS Inputs and Logic
e § MHz Data Input Rate

e Refresh and Output Enable Functions
o Replaces SN75551, SN75552

Thin-film electroluminescent display row
driver applications are satisfied with the UCN-
5851A/EP and UCN-5852A/EP 32-channel driv-
ers. CMOS low-level logic, is combined with
high-voltage (225 V), open-drain DMOS outputs.
To facilitate pc board layout, serial data outputs
run counterclockwise in the UCN-3851A/EP and
clockwise in the UCN-5852A/EP.

The logic sections consist of a 32-bit shift reg-
ister, refresh and output-enable gaies. When
both REFRESH and OUTPUT ENABLE are high, the
contents of the register appears at the outputs. A
serial shift register output is available to cascade
shift registers. This output is not affected by the
REFRESH OF OUTPUT ENABLE.

The UCN-5851A and UCN-5852A are supplied
in 40-pin dual in-line plastic packages with 0.600"
(15.24 mm) row spacing. The UCN-5851EP and
UCN-5852EP are packaged in 44-lead plastic
chip carriers with 50-mil lead spacings (“J" lead
bend) for surface-mount applications,

Companion TFEL column drivers are the
Sprague UCN-5853A/EP and UCN-5854A/EP,

FUNCTIONAL BLOCK DIAGRAM

SERIAL
DATA OUT

SUB  oit, olT, OUT,  OUTy,

Dwg. No. A-13,048

ABSOLUTE MAXIMUM RATINGS
Voltage Measuraments
Referenced to Substrate

Supply Voitage, Vg ... .o 15V
Qutput Voltage, Vour ... oo vee o 225V
Input Voltage, Viy ......... .. —-0.3VioVy +0.3V
Output Current, logr. ..o oo 120 mA
Total Substrate Current, lggg .. ... ...ttt .. 1.5A
Package Power Dissipation, Pp....... ... See Graph

Operating Temperature Range, T, .. —20°C to +85°C
Storage Temperature Range, T ... —55°Cto +125°C

NOTE: Qutput current rating may be limited by duty cycle and ambignt
temperature (see graphs). Under any set of conditions, do not exceed
the specified maximum current ratings or a junction temperature of
+125°C.
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UCN-5851A/EP AND UCN-5852A/EP
BiMOS 11 32-CHANNEL, SERIAL-INPUT DRIVERS

ALLOWABLE POWER DISSIPATION TYPICAL INPUT CIRCUIT
AS A FUNCTION OF TEMPERATURE
30 Y,
258
1
IN O——AAA
20
A
sUB

Dwg. No. A-13,039

)

TYPICAL OUTPUT DRIVER

ALLOWABLE POWER DISSIPATION IN WATTS
i

o
[%)]

o) 25 50 75 100 125

AMBIENT TEMPERATURE IN °C

Durg, No, A-13,0834 SUB SUB

Dwa, No. A-13,040

ELECTRICAL CHARACTERISTICS at T, = 0°C fo +70°C, ¥y, = 12V, Vs, = 0 (unless otherwise specified)

Limits
Characteristic Symbao! Test Conditions Min. Tvp. Max. Units
Functional Supply Voitage Range Voo 4.5 12" 15 v
Output Leakage Current lour Vour = 225V — — 10 pA
Output Voltage Vourey loyr = 20 MA, Vyp = 5V — 8.0 10 v
lour = 100 mA, Vyp = 12V — 15 30 v
Output Clamp Diode Voltage Ve Iy = 100 mA — 1.8 2.5 v
Serial Data Output Voltage Voury logr = —100 A& 10.5 — ~i v
Vouri lour = 100 pA = — 0.8 v
Input Voltage Vingy Vip = 5.0V 3.5 — 5.3 vV
Vo = 12V 10.5 — 12.3 v
Vi -0.3 — 0.8 )
Input Current ey Viy =12V — — 1.0 i
Loy V=10 — — -1.0 pA
Maximum Clock Freguency i Vop = 5.0V 3.3 — — MHz
Vg = 12V — 7.5 — MHz
Supply Current o fyo =10 — — 500 wh
Qutput Enable ta Output Dalay tone .= 10pF — 200 500 ns
toLn C,. = 10pF — 250 500 ns
Qutput Fall Time 1, G.=10pF - 80 200 ns
Qutput Rise Time 1. C.=10pF — 300 500 ns
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UCN-585TA/EP AND UCN-5852A/EP
BiMOS 11 32-CHANNEL, SERIAL-INPUT DRIVERS

oo W

-1A 1;-_D L A ::::P

SUTPUT
ENABLE
REFRESH
OUTN_‘
Dwg. No. A-13,041
TIMING CONDITIONS
(T, = +25°C, Logic Levels are Vyp and Vgys)
Vo = 5.0V Vyp = 12V
Tested Typ. Typ. Units
Min. Data Active Time Before Glock Pulse (Data Set-Up Time) ......... 75 35 15 ns
Min. Data Active Time After Clock Pulse (Data Hold Time} .. .......... 75 35 15 ns
Min. Clock Pulse Width . ... ... .o 150 70 30 ns
Min. Clack Pulse Width . ... ... ... . 150 100 65 ns
Max, Clock Frequenty ... ... e 3.3 5.0 7.5 MHz

The logic section consists of a 32-bit shift register, 32 output-enable gates and 32 refresh gates. Typically, a
composite row drive signal is externally generated by a high-voltage switching circuit and applied to the substrate
common terminal. Serial data is entered into the shift register on the high-to-low transition of the clock input.
When REFRESH is high, a high ENABLE input will allow those outputs with a high in their associated register to be
turned ON, causing the corresponding row to be connected to the composite row drive signal. When the REFRESH
input is low, all outputs are turned ON.

The serial data output from the shift register may be used to cascade additional devices. This output is not
affected by the OUTPUT ENABLE Or REFRESH inputs.
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UCN-5851A/EP AND UCN-5852A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT DRIVERS

PEAK QUTPUT CURRENT IN mA AT +350°C

PEAK QUTPUT CURRENT IN mA AT +50°C

OUTPUT CURRENT

AS A FUNCTION OF DUTY CYCLE

UCN-5851A AND UCN-5852A
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UCN-585TA/EP AND UCN-5852A/EP
BiMOS 1l 32-CHANNEL, SERIAL-INPUT DRIVERS

APPLICATIONS

Electroluminescent (EL) display panels are generally built as an
X-Y matrix of rows and columns. Because of the construction of the
panel, each call, or pixel, that must be driven presents primarily a
capacitive load (Fig. 1). The variable resistor models the electroiumi-
nescent effect, while the back-to-back Zener diodes account for the
threshold voltage which must be reached prior to the emission of
light. The EL display panel's capacitive nature requires that it be a-c

driven.

REFRESH SCANNING

To be compatible with existing CRT systems,
EL panels usually use a raster-scanning refresh
approach. Refresh rates range frem 60 Hz to 500
Hz. The higher the rate, the more power the pansl
consumes. At frequencies less than 500 Hz, the
panel brightness varies linearly with excitation
frequency (or the refresh rate}.

At the beginning of each scan, with the col-
umns grounded, all rows receive a positive
refresh pulse (Fig. 2) from the UCN-5851/52
row-drivers through the clamp diodes in the IC
outputs {Fig. 3). Depending on the panel, the re-
fresh-pulse voltage can be as high as +225V.

Next, the row-driver IC is turned oN by the re-
fresh signal so that the row-driver outputs fol-

low the composite signal back to ground and
allow the cell capacitances to discharge. There-
after, the rows are left in a floating condition until
each is selected in turn by the UCN-5851/52 to be
driven to a negative potential.

The threshoid voltage for light emission is
reached by driving the rows negative (—160V)
and the columns positive (+50 V) relative to
ground, resulting in a pixel voltage which eguals
the difference of the driving potentials (210 V, in
this case). Individual pixel control is effected by
selecting the rows one at a time and pulling high
only those columns which correspond to the de-
sired ON pixels. Higher voltage levels {to +80V
and to —225V) will generate increased light
levels.

EL CELL EQUIVALENT

v

b b pb—

Dwy. No. A13,031



UCN-585TA/EP AND UCN-5852A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT DRIVERS

ENTERING THE DATA

Before a row is selected, all the data for that
line must be registered and latched into the col-
umn driver's output latch. Data for subsequent
lines can be ¢clocked into the column registers as
soon as the current data enters the output
latches. The column drivers must be enabled
during the time that the row-driver output goes
negative.

A logic “1” represents an illuminated cell.
Therefore, to turn a cell oN, a positive voltage is
applied to the selected column. As shown in Fig-
ure 3, the — 160V on the selected row and + 50
V on the selected column define the cell to be lit.
The combined voltage difference of 210 V across
the cell is above the electroluminescence thresh-
old and therefore causes light generation.

APPLICATIONS

The worst-case row-driver current require-
ment is when all columns in a row are turned oN.
If there are 256 rows and 512 columns in the
panel and each cell presents a capacitance of 4
pF, then the minimum ramp time allowed is de-
termined as follows:

dt = C dvii
dt = (512 % 4 pF) x 210 V/ 100 mA
gt = 4.3 us

where 210V is the total voltage difference he-
tween the row and the column electrodes, and
100 mA is the recommended maximum sink cur-

rent. The 4.3 ps is then the minimum allowable
ramp time for the composite-row driver supply
voltage.

Similarly, when the positive refresh pulse is ap-
plied to all rows at the beginning of each scan,
the worse-case current through the row-driver's
clamp diode occurs when all the rows are at 0V
and the pulse suddenly switches to the positive
refresh voltage. For a diode rating of 100 mA, the
minimum allowable ramp time would again be
4.3 ps.

These minimum ramp times (dt) are smaller
than those encountered in typical applications.
Normally, the peak current will be lower than the
100 mA used in the examples shown and may be
limited by the column driver's current capability.

The block diagram of a typical electrolumines-
cent display, (Fig. 4), shows that the UCN-5851
row-drivers drive the odd rows and the UCN-5852
row-drivers the even rows. The odd and even
rows are actuated alternately. The two drivers are
identical except for the output-pin arrange-
ments, which eliminates the need for pc board
vias when connecting them to opposite sides of
the panel.

Because the row-driver substrates are con-
nected to the composite-row drive voltage
(+210V, ground, or —160V), all clock, data,
strobe, and enable signals to them must be level
shifted. Optical isolators can be used very effec-
tively. The column drivers are referenced to
ground and therefore do not need such isolation.

ROW QUTPUT VOLTAGE SIGNALS

FIRST ODD
QUTPUT

FIRST EVEN
OUYPUT

SECOND DD
QUTPUT

SECOND EVE
ouTPUT

7

j

T

LLUMINATE PULSE

[

Dwg, No. A-13,080



UCN-5851A/EP AND UCN-5852A/EP
BiMOS 11 32-CHANNEL, SERIAL-INPUT DRIVERS

APPLICATIONS

SIMPLIFIED CELL DRIVER

+ 50V

UCN-5853/54
COLUMN DRIVER
UCN-B8B1/%2 0 T TTTTICTTTTT
ROW DRIVER

| & | COMPOSITE - ROW
! : DRIVER

+2I0V = —jeQv
Dwg. Mo, A-13,029

FIGURE 3

ELECTROLUMINESCENT DISPLAY

TOP COLUMN DATA ™  ~—=—————————
oo

0DD ROW EVEN ROW
DaTA - - DATA
: :
ELECTROLUMINESCENT
E : E
:
d

PANEL
BOTTOM COLUMN DATA
Dwg. No. A-13.032

FIGURE 4



UCN-585TA/EP AND UCN-5852A/EP
BiMOS If 32-CHANNEL, SERIAL-INPUT DRIVERS

L

PIN DESIGNATIONS

PIN UCN-5851A UCN-5851EP UCN-5852A UCN-5852EP
1 QUT.4 O0UT,s ouT, ouT,,
2 ouT,; ouT,; QUTq OUT,,
3 QUT,, 0UT,q 0UT,s OUTs
4 ouUT,, OUT,g oUT,, OUT,
5 OUT,, OUT,, QUT,, OUT,,
8 0UTy oUT,, ouTy, ouT,,
7 oUT,, OUT,, ouTy, ouT,,
8 OUTy OUT,, 0UT,, 0UT,,
9 0UT,, ouT,, 0uT, oUT,
10 OUTy OUTys 0uT, QUT;
b OUTy OUT, ouT; ouT,
12 OUT,, 0UT,, 0ouT, ouT,
13 DUT,, OUT,, QUT, ouT,
14 OUT, OUTyg ouT, ouT,
15 OUT,, OUTy, ouT; 0uT,
16 OUT,, OUT,, ouT, OuT,
17 OUT,, 0UT,, ouT, ouT,
18 SERIAL DATA OUT SERIAL DATA OUT SERIAL DATA OUT SERIAL DATA OUT
19 ENABLE NG ENABLE NC
20 CLOCK NC CLOCK NC
21 SUBSTRATE NC SUBSTRATE NC
22 Voo NC Vg NC
23 REFRESH ENABLE REFRESH ENABLE
24 SERIAL DATA IN CLOCK SERIAL DATA IN CLOCK
25 NC SUBSTRATE NG SUBSTRATE
26 QuT, Voo 0UT,, Voo
27 ouT, REFRESH OUTg, REFRESH
28 0UT, SERIAL DATA IN OUT,, SERIAL DATA IN
29 ouT, NC OUT,, NG
30 ouT; ouT, OUTy, QUT,,
K OUT, ouT, QUT,, 0uT,,
3z ouT, ouT, OUT,, OUTy,
33 QuUT, ouT, OUT,, OUT,,
34 0uT, OuT, OUT,, OUT,g
35 ouT, QUT, oUT,, QUT,,
36 ouT,, ouT, oUT,, 0UT,
37 ouT,, ouT, 0UT,, OUTy
38 ouT,, OUT, OUT,, OUT,,
39 ouT., ouT,, 0UT,q OUT,
40 oUT,; ouT,, OUT, OUT,,
4 — ouT, — OUT,
42 — OUT,, ~ OUTy
43 R OUT,, — OUT,
44 — ouT,; —_ ouT,
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BiMOS

UCN-5853A/EP AND UCN-5854A/EP
Il 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

UCN-5853A/EP AND UCN-5854A/EP
BiMOS 1l 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

—Thin-Film Electroluminescent Display Column Drivers

FEATURES

e Totem Pole Qutputs

o High Qutput Breakdown

o Sinkcr Source up to 25 mA

e Low-Power CMOS Inputs and Logic
® 7.5MHz Data Input Rate

e Strobe and OQutput Enable Functions
& Replages SN75553 and SN75554

Thinfilm electroluminescent display ¢olumn
driver applications are satisfied with the UCN-
5853A/EP and UCN-5854A/EP BiMOS Il 32-chan-
nel drivers. CMOS low-level logic, B0V bipolar
source drivers, and DMOS sink drivers are com-
bined in a monolithic integrated circuit. To facil-
itate pc board layout, serial data outputs run
clockwise in the UCN-5853A/EP and counter-
clockwise in the UCN-5854A/EP. The UCN-
5853A/EP and UCN-5854A/EP are rated for oper-
ation with load voltages to 60 V. Selected devices
(suffix “-1") are available for operation to 80 V.

The logic sections consist of a 32-bit shift reg-
ister, 32 latches, and output enable gates. When
OUTPUT ENABLE i high, the contents of the
latches appear at the outputs. A serial shift reg-
ister output is available to cascade shift registers.
This output is not affected by the STROBE or OUT-
PUT ENABLE.

The output sections are high-voltage Darling-
ton source drivers with DMOS sink drivers. The
output configuration ensures that the output is
not pulled down until the source drive has been
turned OFF, eliminating the possibility of high
crossover current.

The UCN-5853A and UCN-5854A are supplied
in 40-pin dual in-line plastic packages with 0.600"
{(15.24 mm} row spacing. The UCN-5853EP and
UCN-5854EP are packaged in 44-lead plastic
chip carriers with 50-mil lead spacings {'J’ lead
bend) for surface-mount applications.

Companion TFEL row drivers are the UCN-
5851A/EP and UCN-5852A/EP.

CLOCK

FUNCTIONAL BLOCK DIAGRAM

O Vo

!

SERIAL
DATA IN

1

SERIAL
DATA OUT

>0

STROBE

T
O'—| >—| | | 32+ BIT SHIFT REGISTER I
1

1 OUTPUT

MOS. ...
BIPOLAR
GROUND ouT, olT, OUT,

0DT,,, 0UT,, 00Ty,

I O ENABLE

O Veg

Dwg. No. A-12,034
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UCN-5853A/EP AND UCN-5854A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

e

ABSOLUTE MAXIMUM RATINGS

SUPPIY VOIREE, Vop - oot e 15V
Supply Voltage, Vg,

(UCN-5853/54A, UCN-5853/54EP) ... ....... . ..ot B0V

(UCN-5853/54A-1, UCN-5853/54EP-1) . ........oevet i a0V
Input Voltage Range, Vi, . ... L. =-0.3VioV, +0.3V
Output Current, loyr. .o +25mA
Total Ground Current, layn - -« v oo ve v e 700 mA
Package Power Dissipation, Py . ... ... ... ... ... ...... See Graph
Operating Ternperature Range, Ty, ..o oe oo e —20°Cto +85°C
Storage Temperature Range, Ts ... ................. —55°Cto +125°C

ALLOWABLE POWER DISSIPATION
AS A FUNCTION OF AMBIENT TEMPERATURE

3.0

n
3]

find
(=]

5

ALLOWABLE POWER DISSIPATION IN WATTS
(o

o
n

o} 25 50 75 100 125
AMBIENT TEMPERATURE IN °C

Dwg. No. A-13,033 A



UCN-5853A/EP AND UCN-5854A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

TYPICAL INPUT CIRCUIT TYPICAL OUTPUT DRIVER
OVes

3

x
ouT,

¥y =

Dwg, No. A-13,035 o | a
~rr

Dwg. Ne. A-13.038

ELECTRICAL CHARACTERISTICS at T, = 0°C to +70°C, Vy,, = 12V, V; = 60V (UCN-5853A/EP,
UCN-5854A/EP) or Vg, = 80V {Suffix *-1°) unless otherwise specified

Limits
Characteristic Symbol Test Conditions Min. Typ. Max. Units
Logic Supply Voltage Range Voo 4.5 12 15 v
Qutput Voltage Vourey lor = —20mA, Vg =60V 57.5 — — v
lowr = —20MA, Vg = 80 V™ 77.5 — — v
Vourm loyr = 20 MA —_ 6.0 10 v
Output Clamp Diode Yoltage Ve lr = 20mA — 2.0 2.5 v
Serial Output Voltage Vourm lour = —100 pA 10.5 — — v
Vorra logr = 100 pA — — 0.8 v
Input Voltage \ Vingt) Vor = 108V 10.0 — 11.1 V
Voo = 15V 14.2 — 15.3 v
Voo Voo = 10.8V -0.3 — 0.8 v
Vs = 15V -0.3 — 0.8 v
Input Current by Ve =12V — — 1.0 pA
Ing Ve=10 —_ — -10 uA
Maximum Clock Frequency Tk Voo = 5.0V 3.3 — — MHz
Voo = 12V — 7.5 — MHz
Supply Current o fa = 0, Outputs Low — — 0.5 mA
Ty« = 0, Outputs High — 3.0 5.0 mA
[ Outputs High, No Load — 2.5 3.5 mA
-Qutputs Low — — 0.5 mA
Output Enable 1o Quput Delay taue C.=10pF — 200 500 ns
toaL C, =10pF — 250 500 ns
Qutput Fall Time 1 C.=10pF — 80 200 ns
Qutput Rise Time Eot C. = 10pF — 300 500 ns

*UCN-5853A/EP-1 and LICN-5854A/EP-1 only.
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UCN-5853A/EP AND UCN-5854A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

cock [ L
Al

DATAIN ___ leahd 8 NAY T oW
E F
e iy
stROBE_______ T
OUTPUT
ENABLE

OuT, m—

Dwg. No, A-13,037

TIMING CONDITIONS
{Ty = +25°C, Vg = 12V, Logic Levels are V, and Ground)

Tested Typ.  Units

A. Min. Data Active Time Before Clock Pufse {Data Set-Up Time} ....... .. ..o ... 75 15 ns
8. Min. Data Active Time After Clock Pulse {Data Hold Time) ......................... 75 15 ns
C.Min. Data Pulse Width . ... ... 150 30 ns
D. Min. Clock PulseWidth . ......................... S OUDIIEY 6 \ N ) 150 65 ns
E. Min. Time Between Clock Activation and Strobe ... ... aOON T WL 300 75 ns
F. Min. Strobe Pulse Width . ... 100 50 ns
Max. Clock FregUuency . ... oo 33 7.6  MHz

The logic section consists of a 32-bit shift register, 32 latches, and
32 output-enable gates. Serial data is entered into the shift register on
the low-to-high transition of the cLock input. A high sTRoBE input
transfers the contents of the shift register to the outputs of the latches.
When OUTPUT ENABLE is high, the contents of the latches appear at
the outputs. The SERIAL DATA output is used to cascade shift registers.
This output is not affected by STROBE or QUTPUT ENABLE.
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UCN-5853A/EP AND UCN-5854A/EP

BiMOS 11 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

APPLICATIONS

Electroluminescent (EL) display panels are generally built as an X-
Y matrix of rows and columns. Because of the construction of the
panel, each cell, or pixel, that must be driven presents primarily a
capacitive load (Fig. 1). The variable resistor models the electrolumi-
nescent effect, while the back-to-back Zener dicdes account for the
threshold voltage which must be reached prior to the emission of
light. The EL display panel’s capacitive nature requires that it be a-¢

driven.

REFRESH SCANNING

To be compatible with existing CRT systems,
EL panels usually use a raster-scanning refresh
approach. Refresh rates range from 60 Hz to 500
Hz. The higher the rate, the more power the panel
consumes. At frequencies less than 500 Hz, the
panel brightness varies linearly with excitation
frequency (or the refresh rate).

Al the beginning of each scan, with the col-
umns grounded, all rows receive a positive re-
fresh pulse (Fig. 2} from the row-drivers through
the clamp diodes in the |C ouipuis (Fig. 3). De-
pending on the panel, the refresh-pulse voltage
can be as high as +225V.

Next, the row-driver IC is turned oN by the
refresh signal so that the row-driver outputs

follow the composite stgnal back to ground and
allow the cell capacitances to discharge. There-
after, the rows are left in a floating condition until
each is selected in turn by the row drivers to be
driven to a negative potential.

The threshold voltage for light emission is
reached by driving the rows negative (—160V)
and the columns positive (50 V) relative to
ground, resulting in a pixe! voltage which equals
the difference of the driving potéentials (210V,
in this case). Individual pixel control is effected
by selecting the rows one at a time and pulling
high only those columns which correspond to
the desired ON pixels. Higher voltage levels (to
+80V and to —225V) will generate increased
light levels.

EL CELL EQUIVALENT

Ve

————

FIGURE 1

5—00
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UCN-5853A/EP AND UCN-5854A/EP
BiMOS 11 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

e e Uy

ENTERING THE DATA

Before a row is selected, all the data for that
line must be registered and latched into the UCN-
5853/54 column driver's output latch. Data for
subsequent lines can be clocked into the column
registers as soon as the current data enters the
output latches. The column drivers must be en-
abled during the time that the row-driver output
goes negative.

A logic "1” represents an illuminated cell.
Therefare, to turn a cell ON, a positive voltage Is
applied to the selected column. As shown in Fig-
ure 3, the —160V on the selected row and +50
V on the selected column define the cell to be lit.
The combined voitage difference 0f 210 V across
the cellis above the electroluminescence thresh-
old and therefore causes light generation.

APPLICATIONS

The worst-case UCN-5853/54 DMOS sink
driver current requirement is when all but one
source driver arg tyrned oN. That one low column
driver must sink current which is a result of all
the positive-going column drivers pulling alf the
floating rows positive. If there are 256 rows and

512 columns in the panel and each cell presents
a capacitance of 4 pF, then:

dt = C dv/i
dt = (256 x 4 pF} % 50 V/ 20 mA
dt = 2.6 ps

where 50V is the column driver supply voltage
and 20 mA Is the recommended maximum cur-
rent. The 2.6 us is then the minimum allowable
ramp-up time for the column-driver suppiy
voltage.

Similarly, the worst-case source driver current
requirement is when all sink drivers but one are
turned on, For a—20 mA recommended maxi-
mum source current, the minimum allowable
ramp time would again be 2.6 ps.

These minimum ramp times (di) are smaller
than those encountered in typical applications.

The block diagram of a typical electrolumines-
cent display is shown in Fig. 4. The UCN-5853
drive the top columns and UCN-5854 drive the
bottom columns. They are actuated alternately.
The two drivers are identical except for the out-
put-pin arrangements, which eliminates the need
for pe board vias when connecting them to op-
posite sides of the panel.

ROW QUTPUT-VOLTAGE SIGNALS

FIRST ODD
QUTPUT

FIRST EVEm
QUTPUT

SECOND ODD

Z ILLUMINATE PULSE

> REFRESH PULSE

FIGURE 2

OUTPUT

SECOND EVEN_/_\
OUTPUT

L
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UCN-5853A/EP AND UCN-5854A/EP
BiMOS Il 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

0

APPLICATIONS

SIMPLIFIED CELL DRIVER
+ 50V

UCN-5853/54
COLUMN DRIVER

UCN-5851/52
ROW DRIVER
NS SRR, EL
J CELL
I1L
o Touna
I
.j 1|
o !

| | COMPOSITE - ROW
'I I DRIVER

RN =ecV Dwg. No. A+13,028

FIGURE 3

ELECTROLUMINESCENT DISPLAY

TOP COLUMN DATA

0ODD ROW
DATA

EVEN ROW
DATA

UCN-5851
wen
.

UCN-5832)

ELECTROLUMINESCENT
PANEL

e
-
UCN- 5832

UCN- 8854

BOTTOM COLUMN DATA

Dwg. No. A-13,082

FIGURE 4
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UCN-5853A/EP AND UCN-5854A/EP
BiMOS 1l 32-CHANNEL, SERIAL-INPUT, LATCHED DRIVERS

L -

PIN DESIGNATIONS

PIN UCN-58534 UCN-5833EP UCN-5854A UCN-5854EP
1 0uT,, ouT, OUT, OUT,,
2 0UT,q OUT, ouT,, ouT,,
3 OUT,; ouT, OUT,g OUT,
4 0UT,, ouT,, 0UTs6 0UT,
5 OUT,, QUT,, 0UT, OUT,,
6 oUT,, ouT, ouT,, ouT,,
7 ouT,, 0UT,, 0UT., OUT,,
8 0UT,, 0UT, OUT, 0UT,
9 ouT, 0UT, 0UT,, 0UT,
10 ouT, OUT, 0UT,, 0UT,
11 ouT, ouT, OUT, 0UT,
12 ouT, ouT, oUT,, 0UT,,
13 oUT, ouT, OUT,s OUT,,
14 ouT, ouT, 0UT, OUT,
15 ouT, 0uT, 0UT,, 0UT,,
16 ouT, ouT, oUT,, OUT,,
17 ouT, ouT, 0UT,, ouT,,
18 SERIAL DATA OUT SERIAL DATA OUT SERIAL DATA OUT SERIAL DATA OUT
19 CLOCK Ic* CLOCK ic*
20 GROUND NG GROUND NC
21 Vis NC Vi NC
22 Vi CLOGK Voo CLOCK
23 STROBE GROUND STROBE GROUND
24 SERIAL DATA IN Vo SERIAL DATA IN Vi
25 OUTPUT ENABLE Voo OUTPUT ENABLE Voo
2 OUT,, STROBE ouT, STROBE
27 oUT,, SERIAL DATA IN U, SERIAL DATA IN
28 0UT,, OUTPUT ENABLE ouT, OUTPUT ENABLE
29 0UT,, NG ouT, NG
30 0UT, QUT,, ouT, ouT,
31 0UT,, ouT,, 0UT, ouT,
32 OUT, QUT,, OUT, ouT,
33 OUT, 0UT, ouT, ouT,
34 0UT,, 0UT, ouT, oUT,
35 OUT, U, 0UT,q ouT,
36 OUT,, 0UT, ouT,, ouT,
37 ouT,, 0UT,. oUT,, ouT,
38 OUT,, 0UT,4 OUT,, 0UT,
ag OUT,, 0UT,, ouT,, OUT,,
40 0UT,, 0UT,, QUT,, ouT,,
41 — 0UT,, L3 OUT,,
42 N 0UTy — OUT,,
43 — 0UT, N 0UT,,
44 A} 0UT, — OUT,

*"Internal Connection. Must be connected to Vy,
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UCN-5857A/EP AND UCN-5859A/EP
32-0UTPUT, 8-BIT ADDRESSABLE DRIVERS

UCN-5857A/EP AND UCN-5859A/EP
32-OUTPUT 8-BIT ADDRESSABLE DRIVERS

FEATURES

& 32 Totem Pele Outputs

® {Qutput Breakdown of 100 V
@ Qutput Current of =20 mA
* Low-Power CMOS Logic

® QOuiput Clamping Diodes

UCN-5857A/EP and UCN-5859A/EP are 8-bit ad-
dressable shift register drivers with 32-output capa-
bility. They employ totem pole outputs capable of

maintaining an OFF voltage of 100 V and an oN cur-
rent of =20mA. The devices include a two-line ,\.\-ﬂ“"‘\l\l
to four-line decoder that determines which set of s “\\\\\
outputs is controlled by the on-board eight-bit shift 1{ ~.\\\ ‘\\\\\
register. o \\\ \‘\\\ ",
A low on the input will result in a high on\\;h‘@\\.h "'\l.\ \\ “‘\\
output. A high on the input will result in a 1@(\“)\/‘ ‘Q\"“'\ :"‘*\\ \
output. Qutputs of this device are normaily hw ‘\\\ \“\\\""'m.h o
When the sTROBE input is held low outputs are lqoﬂr\\ R \\N:‘,\

trolled by the state of the shlft %@g'l‘ster When 3Elw,e ‘\

STROBE is held high, all oumhtﬁ rel‘nalh Jow an,dﬂq.re‘“"
unaffected by the regmm"r pontems ufpm"‘c],amp-
ing for sink and souréﬁ:\ ha\yqu»%epn mcdrpqrﬁted to
guard against hlgh Hitrd low trqnsnentﬁ‘:‘“ _}.\‘
These deylcqs"‘ are\fy\rmsh@\mﬁ a‘-‘t{b -pin dual in-
line plastic ﬁ@ék\aga"mgh BQO rh;l»"i‘ow centers orina
~p|wp]asg1c‘\l\ead@d chi ,camer with 50-mil spac-
mgs QJ“Te“%i Bﬁen&y\fc\)‘!:\surface-mount applications.

!
\ Yy o
“\\\ o .,o"'

“‘\\\, "‘w\\ABsowTE MAXIMUM RATINGS
R atT, = +25°C

»n\ \\\ o

Output Voltage, Vee ..o eV
Qutput Supply Voltage, Vag .. ... ..o 100V
Logic Supply Voltage, Yoy ... oo 15V
Qutput Qurrent, logr -0 oo +20mA
Input Voltage Range, ¥y ............ —~03VioVp,+03V
Package Power Dissipation, P, (A’ Package) ......... 28 W

('EP’ Package) ........ 2.0Wr

—20°C to +85°C
—55°C fo +125°C

Cperating Temperature Range, T,. .. .. . ..
Storage Temperature Range, Tg

*Derate inearlyto QWat T, = +125°C
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PACKAGE ‘EF’
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UCN-5857A/EP AND UCN-5859A/EP
32-0UTPUT, 8-BIT ADDRESSABLE DRIVERS

o DIGITy
SELECT TYPICAL OUTPUT DRIVER
g el
_rm=o=—n
SERIAL DATA INo—— ¢ i = J—ova, I Ve
| |
CLOCK 00— : H N°”TZF
- Nout, |
FUNCTIONAL 8 L ) L3
BLOCK g HH D—oneus, |
DIAGRAM 210 H
s
E __:D—ONum_r, : —o0UT,
R 1
STROBE o—[><>F__ | —:D—"’Nms: L
-z : :D—ONOUT-,-= 5 I
1 |
1 ._:|'D—°NDUTaI
| I P | Dwg. No. A-14,241

1 OF 4 QUADRANTS

Dwg. No. A-14,240

ELECTRICAL CHARACTERISTICS at T, = 25°C, Vo, = 100V, V,p = 5V {unless otherwise noted)

Limits

Characteristic Symbol Conditions Min. Typ. Max. Units
QOutput Leakage Current Jor Vag = 100V, Vour = OV — — —100 wh
Vg = Vor = 100V — oy 100 pAh

Dutput Saturation Voltage Youry lor = —1.0 mA 98 — — 1)

loy = — 10 mA 97 — — ¥

oy = — 15 mA 9% — L Y

Voo o = LOMA, Yy, = 12V — — 20 v

lyr = 10 mA, ¥y = 12V — — 4.0 ¥

loyr = 15mA, Wy = 12V — — 5.0 ¥

Input Voltage Vi — — 1.0 ¥

Vi Yo = 12V 10.5 — — ¥

Yy = 10V 8.5 — .y v

Voo = 5.0V 35 — — i
Input Resistance Riy Vo = 5.0Vio 12V 1.0 — — MG
Supply Current gy Vip = 12V, All outpuis fow — N 1.0 mA
longesy Yo = 12V, 8 cutputs high — — 10 mA

Qutput Clamp Voltage VouroLsnm losr = 20 mA — — 102.5 Y

loyr = —20mA \ — —_ —2.5 v

Qutput Short-Circuit Gurrent lss — — —20 mA
High-Voltage Supply Current lgguon Voo = 12V, All outputs low — — 1.0 mA
ns g Vor = 12V, 8 outputs high — — 3.0 mi
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UCN-5858A/EP AND UCN-5860A/EP
32-BIT SHIFT-REGISTER/DRIVERS

UCN-5858A/EP AND UCN-5860A/EP
32-BIT SHIFT REGISTER/DRIVERS

FEATURES

® 32 Totem Pole Qutputs
& Qutput Breakdown of 100 ¥

e Qutput Current of = 20 mA [5] = trem® S';?.ZTQ'GM A\MN%}
# Low-Power CMOS Logic T N Uyt
® Qutput Clamping Diodes ol

® UCN-5858 Replaces SN75501D S

The UCN-5858A/EP and UJCN-5860A/EP 32-chan-
nel shift repister/drivers are used as row drivers for
AC plasma displays. These devices are capable of
maintaining an output oFF voltage of 100V and an

o, OUTHE U7
output oN current of £20mA., Outputs are totem ) [T ROUND
pole design. wﬂ‘\ ;
Qutput clamping for source and sink have been \\\\\ o Dwa. No. A-14242
incorporated to guard against high and low tr&t’n- oy, PACKAGE ‘EP’

sients. A low input will result in a low output,««@ h h“h “‘m \
input will result in a high output. Outputs"‘ape on \ »\\“‘
trolled by their inputs when STROBE is lo am

BLANKING is high. When BLANKINE is low, all \\“‘ ‘W'
puts are low and unaffected b'y hé\\ eggster content‘élw
or STROBE. When STROBE w , all'au hpts avé' uh NI | S
affected by the reglster(mnev'hre f@‘i“qed h BM\NK- ecodd  ome s O'Um oo,
ING hEId hlgh) \ \‘\’"‘w "‘.‘M .l"" 5 — OUT:2 CUTs ¥ — OUTH OUTz
These dev1ce»:s" a,nq fm&l}e*}i IM 4@‘>ﬁm dual in- 6—OUTs  OUTw 35 —ouTo
line plastic éq}cﬁge 00- @(’?v centers (‘A" 8 ~ OUTs
packagg) or ‘11;1 \\\M it la\‘s,;:c aded chip carrier 33— OUTa
wnth@ﬂ-m a pgf\for suttade-mount applications. 3 — OuTzr
10— OUTr 21— OUTzs
R‘\\ ‘f: ,w' E \\\\w«“ " — U, 30 — OUTas
“\\\\\\ .\g::"ABSOI.UTE MAXIMUM RATINGS =Eyr :: - zz:"
\\\‘\ ", al, = +25°C 27 — Ut
Output Voltage, Ve ..o 100V 2% — OUTn
Output Supply Voltage, Vee ..o oo o 100V 25— OUTn
Logic Supply Voltage, Vop ... ... .. ... ... 15V 24— OUTw
Quiput Current, by ..o =20 mA 18— OUTs 25 — OUTxa
Input Voltage Range, Vi, .. .......... —03VtoV,+03V 18— OUTss &2 — CUTr
Package Power Dissipation, P, {'A’ Package) ......... 2.8W* [*® 20 _ Grounn srouns 21 — Vap
(‘EP' Package) ........ 20w
Operating Temperature Range, T,... .. ... —20°Cto +85°C o ko tea
— 0, -1 wa. NO. A-14,,
ftorﬂ .Temperature Range, Ty ......... 55°C to +125°¢ PACKAGE ‘A’
Derate linearly to O W at T, = -+ 125°C NOTE: 5.D. IN = SERIAL DATA IN
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UCN-5858A/EP AND UCN-5860A/EP
32-BIT SHIFT REGISTER/DRIVERS

FUNCTIONAL BLOCK DIAGRAM

BLANKING o >————
STROBE o >o— Y
BB

CLOCK o— |t

TYPICAL OUTPUT DRIVER

ouUT)
SERIAL DATA IN o—
OUT:

OUT3

OUTar ‘

CUT3z

oUT,

95 508
90 000

Diwg. No. A14,241
SERIAL DATA OUT

7

Dwg. No. A-14,244

ELECTRICAL CHARACTERISTICS af T, = 25°C, V;; = 100V, V,,, = 5V (unless otherwise noted)

Limits

Characteristic Symbal Conditions Min. Typ. Max. Units
Output Leakage Current lex Voo = 100V, Yy = 0V — — —100 P
Ve = Vor = 100V — — 100 ph

Output Saturation Voltage Youry logg = —1.0mA 98 — — Yy

lor = =10 mA 97 — — y

loy = =15 mA 96 e — V

Vouro lr = LOMA, Vyy = 12V N_ — 2.0 v

logr = 10mA, Yy = 12V — —_ 4.0 V

loer = 15 mh, Vpp = 12V — — 50 ¥

Input Voltage Ying — — 1.0 i

Vi Vo = 12V 10.5 — — v

Vip = 10V 8.5 — — ¥

Vp = 50V 3.5 — — V

Input Resistance Ry Vo = 5.0Vt 12V 1.0 — — MO
Supply Current Jogom Yoo = 12V, &ll outputs low — — 1.0 mh
sy Vo, = 12V, 8 outputs high ah — 1.0 mA

Qutput Clamp Voitage Yomeume loyr = 20 mA — — 102.5 ¥V

lor = — 20 mA — — —25 y

Qutput Short-Circuit Current Iy — — =20 mA
High-Voltage Supply Current [ Yoo = 12V, All gutputs low — — 1.0 mA
lmien Vop = 12V, 8 outputs high — — 15 mA
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UCN-5881EP

BiMOS Il DUAL 8-BIT LATCHED DRIVER

M

UCN-5881EP

BiMOS Nl DUAL 8-BIT LATCHED DRIVER

FEATURES

® 4.4 MHz Minimum Data Input Rate

® Low-Power CMOS Logic
® 20V, 50 mA (Max.) Dutputs

& Translent-Protected Outputs
® Tharmal Shutdown Protection
® Low-Profile Leaded Ghin Carrier

With 16 CMOS data latches {two sets of eight),
CMOS control circuitry for each set of latches, and
a bipelar saturated driver for each latch, the UCN-
S881EP provides low-power interface with maxi-
mum flexibility. The driver includes thermal shut-
down circuitry to protect against damage from high
Jjunction temperatures and clamp diodes for induc-

tive load transient suppres

The CMOS inputs cause minimal circuit loading
and are compatible with standard CMOS, PMOS,
and NMOS circuits. TTL or DTL circuits may re-

With Read Back

quire the use of appropriate pull up resistors. When

reading back, the data inputs will sink 8 mA (if its
corresponding latch is low) or source 400 wA (if its

corresponding latch is high). The read back feature

is for error checking. It allows the system to verify
that data has been received and Jatched.

The bipolar outputs are suitable for use with low-

power relays, solencids, and stepping motors. The

very-low output saturation voltage makes this de-
vice weil-suited for driving LED arrays. The output
transistors are capable of sinking 50 mA and will
maintain at least 20 V in the oFF state, Outputs may
be paralleled for higher current capabitity.

The UCN-5831EP dual 8-bit latched sink driver is
complemented by the UCN-58382EP dua] 8-bit

sion. latched source driver. It is rated for operation over

3 # 5 g5 =2 28 2=
2 £2 2z gz 2z 22
8 5335350385053
R R R S SO R S s T
T o X X K & o & & ¥
= e

READ N, 58] READ/ IN3p
READ/ 1Ny, [3 ) [38] READ/IN; g
READ/INg

READ/WRITE 4
LOGIC SUPPLY [10|Vpp l ] M |2€] READ/WRITE g
STROBE , [11] 5T ‘ LATCHES | LATCHES l ST|28] STROBE ¢

CUTPUT ENABLE, [T4|DE T QE (38 OUTPUT ENABLE g

GROUND [T2] Y Y Y Y Y Y 34| GROUND
cLears [ o5 vatv 7 €33 cLEAR,

CATHODE
REI Rt

QUTy, (15

OUTz, [T6] ] ; 3G OUTig

OUTaa 125] OUT;g
z =< < - < a @ @ @ -3
SEELEELL 2
388533308 833

Owg. No. A-14,225

5—107

the temperature range of ~20°C to +85°C and is
supplied in a plastic 44-lead chip carrier conforming
to the JEDEC MS-007AB outline.



UCN-5881EP
BiMOS i DUAL 8-BIT LATCHED DRIVER

FUNCTIONAL BLOCK DIAGRAM
(1 of 16 Channels)

Voo ©

CLEAR ©

]

THERMAL
SHUTDOWN

LATCH

CUTPUTN

REAR/INy O—l
READ/WRITE o—|>—
QOUTFUT ENABLE
(ACTIVE LOW)
Dwg. No. A-4,227
ABSOLUTE MAXIMUM RATINGS ALLOWABLE POWER DISSIPATION
AS A FUNCTION OF AMBIENT TEMPERATURE
Output Voltage, Ve . ..o oo 20V
Output Sustaining Voltage, Yogee -« oo cvevv vt 15V o 20
OUtpUE CUMTENT, lour « - v v veveeeee e eee e 50 mA 'g
Input Voltage Range, Vi, . ........... —03VtoVy, +0.3V -
Logic Supply Voltage, Voo oo v oe o 15V z 1.5 ,
Package Power Dissipation, Py.., ... .......... See Graph 2 e,
Operating Temperature Range, T,. .. ..... —20°C to +85°C £ 2 &
Sterage Temperature Range, Ts . ... ... .. —55°C to +125°C b % .
o 1.0 “’0
(N
i 05 A
: N
=
g N
2 © Al
o} 25 50 75 100 125
AMBIENT TEMPERATURE IN °C
Dwg. No. A-14,226
TRUTH TABLE
Dutput A Latch
Read/In Strobe Clear Enable Read/Write Contents Qutput
X X X 1 X X OFF
0 1 0 0 1 0 OFF
1 1 0 0 1 1 ON
X 0 ¢ 0 1 n-1 n-1
X X 1 X X 0 OFF
n X 0 X 0 n n

n = Present Latch Contents
n-1 = Previous Latch Contents
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UCN-5881EP
BiMOS Il DUAL 8-BIT LATCHED DRIVER
...

ELECTRICAL CHARACTERISTICS at T, = 25°C, V,, = 5V (unless otherwise nofed)

Limits
Characteristic Symbel Test Conditions Min. Max. Linits
Output Leakage Current loe Vour = 20Y —_ 50 ph
Output Saturation Voltage Vorwn loyr = 10 mA —_ 0.1 1)
lr = 23 mA —_— 0.5 v
Output Sustaining Vol;age Vorsus logr = 26mA L =2mH 15 — v
Input Yoltage Vi _ —0.3 0.8 ¥
Vi 35 53 ¥
Input Current Iy Y = 0.8V — -10 LA
Ly Vy =15V O 10 A
Readback Output Yoltage Yo loor = —400 A 3.5 —
Vouray loir = 5.0mA — 0.8
Logic Supply Current (™ All Drivers ON — 12 mA
All Drivers OFF — 30 mA
Clamp Diode Leakage Current Iy Vo == 20V — 50 A
Clamp Diode Forward Voltage Ve le = 50 mA — 1.3 V
TlM! NG CONDITIONS A high on the READ/WRITE input allows the circuit
{Logic Levels are Vi, and Ground) to accept data in, Information then present at an
input is transferred to its latch when the STROBE is
CLEAR 1 high. A high cLEAR input will set all latches to the
}*Fﬁ output oFF condition regardless of the data or
strose —1 LT 1L N s ! : .
. -‘A- c ﬂﬂ" L :..ial.ﬁ _|A.. c...!s-.- STROBE input levels. A high OUTPUT ENABLE will set
Eﬁlgfs s T I - all outputs to the OFF condition regardless of any
hin —'L,_l_l___l_ ................. I L other input conditions. When the OUTPUT ENABLE i3
.y _;DF;'E‘ —1 O\ R— low, the outputs depend on the state of their respec-

tive latches.

£ No. 14225 A low on the READ/WRITE input will allow the

latched data to be read back on the data input lines.
The read back feature is for error checking applica-
tions and allows the system to verify that data has
been received and latched.

Voo = 5.0V
A. Minimum Data Active Time Before Strobe Enabled (Data Set-Up Time) ....  50ns
B. Minimum Data Active Time After Strobe Disabled (Data Hold Time}. . .. ... 50 ns
C. Minimum Strobe Pulse Width . .. .. ... . ... ... . . . . . .. 150ns
D. Typical Time Between Strobe Activation and Output ow to oFF transition . ...  500ns
E. Typical Time Between Strobe Activation and Qutput oFF to oM transition. ... 500ns
F. Minimum ClearPulseWidth .......... ... .. ... ... ... ... ...... 225ns
G. Minimum DataPulseWidth . ....... ... ... .. ............... 125 ns
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UCN-5882EP
BiMOS 1l DUAL 8-BIT LATCHED SOURCE DRIVER
e

UCN-5882EP
BiMOS 1l DUAL 8-BIT LATCHED SOURCE DRIVER
With Read Back
FEATURES

® READ/WRITE Inputs 1 — READ/IN o

® STROBE, CLEAR, OUTPUT ENABLE Functions AT i

® | ow-Pewer CMOS Logic 4 — READIIN 54

® 20V, 50 mA Outputs - o,

& Transient-Protected Qutputs & Z READN 4 ! .dum' -, "

# Thermal Shutdown Protection S . 3%\\,_o~ T EN;E"L

& Low-Profile Leaded Chip Carrier 11 — STROBEY" M tg'-E&B

12 — Vee W, ", 34
13 — CLEARA \'\- i . “gg Tg_tga;%a
14 =, QUTPUT ENAB . 38 ‘lh..ﬁ AD/WRITES
,-Qum o T, =, AEAD/IN 18
1 -._ ol ;rm 38°M READ/IN 28
39 — READ/IN 3B
40 — READ{INs8
+1 — READ/N 58
:l;wh 42 — READ/AiN s
iy ‘ 43 — READ/INTS
44 — READ/N a8

\'\l""} W
G

FUNCTIONAL BLOCK DIAGRAM
s UCN-5882EP S,
oy Sy \‘l"h%s\U"CN 5882EP has 16 CMOS data latches (two sets
Rt
1,

N i
1 ‘.\ \ Yy ‘\.\ Dwg. No. A14,248
)

‘\
l] W,
T ", \\ \\\.\'\n‘ ‘l\\ h‘h o

‘\
n
"'h

Vop o ° "y \ "--.‘ I_ﬁelght) a bipolar non-Darlington driver for each
STROBE o——— .l“"\l I"'l“‘ .\'I'\. ", latch and CMOS control circuitry for two sets of com-
OUTPUT ENABLE o— ! mon CLEAR, STROBE, and OUTPUT ENABLE functions.

s l“\
qLEARTS ) N "y l\"‘n.l " e The bipolar/MOS combination provides low-power in-
READ/IN| o— 'NMWW ' u'ii:‘_',.“-“ terface with maximum flexibility. The UCN-3882EP in-
i\ 1 . w" ‘\.,\‘ " cludes thermal shutdown to protect against thermal
READ/I N 2.0 "\\\‘l | ‘.a"“ . “\.»"‘OUTZ damage and has read back capabilities.
o o, ‘]‘. ‘l‘l‘\‘~.l\."‘\ p ‘I“,.‘-»""" The CMOS inputs are compatible with standard
o N T, i e CMOS, PMOS, and NMOS circuits. TTL or DTL cir-
REAQ{' 1 3 e, A e CUTs cuits may require the use of appropriate pull-up resis-
o “"-n“ K \.\. v u-"’ AW tors. The bipolar outputs are suitable for use with low-
”..a ,..-R'E}%Ij\( ! N"&.h ] -'vv\»->——o OUT4 power relays, solenoids, stepping motors, and LEDs.
'." ", \“\'\. o 4 .«“‘ .l‘hn""..
.‘ll‘. i\ “l" o
\ RF“{‘\D’ B > ours ABSOLUTE MAXIMUM RATINGS
|F' —
READ/INs o— ~wx~>—o OUTs ol = +25%

Qutput Voltage, Vour ... .o 20V
Qutput Current, loyr. ..o oo ~ 50 mA
READ/iIN7 6— “W\*>—° OUT7 tnoutVoltage, Ve oo —0.3VtoV,+03Y
Logic Supply Voltage, Yo ... ... o 15V
Package Power Dissipation, Py .................. See Graph
READ/ INg(RS] >_O OUTs Junctiugn Tempera’tun[eJ T .. .D .................... + IZSEC
READ/WRITE o— 1 Operating Temperature Range, T, ... ....... —20°Cto +85°C
Storage Temperature Range, Tg. . ....... ... —585°C to +125°C

Dwg, No. 8-14 247
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UCN-5882EP

BiMOS Il DUAL 8-BIT LATCHED SOURCE DRIVER

ALLOWABLE POWER DISSIPATION
AS A FUNCTION OF AMBIENT TEMPERATURE

£ 20 SOURCE DRIVER

<

£

z \ 2 VBB

-4

2

£ %

2 s

& 10 BN

B o ouT
= 2

g *.

Y 0.3

2 N

g AN

<_(‘ o Dwg.Na. A-12,655

0 25 50 75 100 125
AMBIENT TEMPERATURE IN °C

Dwg. No, A-14,225

TRUTH TABLE
Output Read/ Latch
Read/In Strobe Clear Enabig Write Contents Output
X X X 1 X X OFF
0 1 i 0 1 0 OFF
1 1 0 0 1 1 ON
X 0 0 0 1 n-1 n-1
X X 1 X X 0 OFF
n X 0 X 0 n n

n = Present Latch Contents.
n-1 = Previous Latch Contents.

ELECTRICAL CHARACTERISTICS at T, = 25°C, V,, = 5V, V,, = 20V {unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max. Units
Cutput Leakage Current ) loex Vor = 0V — 50 wh
Qutput Saturaticn Veltage Y oersan lgor = —25mA — 1.0 Yy
Cutput Sustaining Voltage Yiersusy lr = —25mA L =2mH 15 — Y
Input Voltage Vi —0.3 0.8 ]
Vi 3.5 5.3 y
Input Current |y V= 08Y — - 10 pA
lyyig; Yy =5V — 10 WA
Read Back Qutput Yoltage Voury lug = —400 uA 35 — Y
Voura loyr = 5.0 mA — 0.8 Vv
Logic Supply Current o — 2.0 mA
Load Supply Current lga All Drivers ON, No Load — 13 mA
All Drivers OFF — 50 wh
Clamp Diods Leakage Current I Vo = 20V — 50 WA
Clamp Diods Forward Yoltage Ye I = 50 mA — 1.3 v
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UCN-5882EP
BiMOS Il DUAL 8-BIT LATCHED SOURCE DRIVER

CLEAR ——m8M8M8M8™ ™ ™———————————rem 1
sTRoBE — I LT 1 __|TF'I_I_'1___
OUTRUT ﬂA‘ lesk i c’ls"- '|A‘C_|B’_
ENABLE ~T 5 | et 6
N — | e, I |
N -*
OUTy — ‘l . I !

Cwl No. A- 14,317

TIMING CONDITIONS

(Logic Levels are Vy, and Ground}

Voo = 5.0¥
A. Minimum Data Active Time before Strabe Enabled (Data Set-Up Time} ....  50ns
B. Minimum Data Active Time after Strobe Disabled (Data Hold Time) . ... ... 50ns
{. Minimum Strobe Pulse Width . ... .. ... ... N AT 150 ns
D. Typical Time Between Strabe Activation and Output on to oFF Transition ... 6.0 s
E. Typical Time Between Strobe Activation and Qutput off to ow Transition .., 500 ns
F. Minimum ClearPulse Width . .......... ... .. ... ... ... .... 225ns
G. Minimum Data PulseWidth .. ............ ... ... ... ... ... ..., 125 ns

A high on the READ/WRITE input allows the circuit
to accept data in. Information then present at an
input is transferred to its latch when the STROBE is
high. A high cLEAR input will set all latches to the
output ofF condition regardless of the data or
STROBE input levels. A high oUTPUT ENABLE will set
all outputs to the ofFF condition regardless of any

other input conditions. When the OUTPUT ENABLE is
low, the outputs depend on the state of their latches.

A low on the READ/WRITE input will allow the latched
data to be read back on the data input lines. The read
back feature is for error checking applications and al-
lows the system to verify that date has been received
and latched.
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UCN-5890A/B AND UCN-5891A/B BiMOS Il
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

UCN-5820A/B AND UCN-5891A/B BiMOS Il
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

FEATURES

® 50V or 80V Source Quiputs

® Qutput Current to — 500 mA

® QOutput Transient-Suppression Diodes
® 3.3 MHz Minimum Data-Input Rate
« Low-Power CMOS Logic and Latches

RIMARILY DESIGNED for use with thermal or
electromagnetic printers, the UCN-58904/B
and UCN-5891A/B BiMOSII serial-input, latched
drivers combine an 8-bit CMOS register, associated
latches, and control circuitry (strobe and output en:
able) with Darlington sourcing outputs. They may
also be used with relays or multiplexed LED dis-
plays within their output limitation of — 500 mA per
driver.

Suffix *“A’" devices are supplied in a standard 16-
pin dual in-line plastic package. Complementary, 8-
bit serial-input latched sink drivers are in Series
UCN-5820A, described in Engineering Bulletin
26185.12. Suffix "B’ devices are furnished in a 22-
pin dual in-line package with heat-sink contact tabs
that allows increased package power dissipation.

Electrical ratings for the four devices are identical
except for allowable load voltage ratings. UCN-
3890A and UCN-5890B are rated for operation with
supply voltages of 20V to 80 V and a minimum out-
put sustaining voltage of 50 V. For applications
using supply voltages of 20 V to 50 V {35 V sustain-
ing), lower-cost UCN-5890A-2 and TUCN-5890B-2
are recommended. The UCN-5891A and UCN-
5891B are optimized for operation with supply volt-
ages of 5V to 50 V (35 V sustaining). A similar driver
(featuring reduced output-saturation voltage), the
UCN-5895A, is described in Engineering Bulletin
26182.14,

BiMOS Il devices have much higher data-input
rates than the original BiMOS circuits. With a 5V
supply, they will typically operate above 5 MHz. At
12V, significantly higher speeds are obtained.
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116] SERIAL DATA OUT

STROBE [3 | ATCHES | vl 1T] Vs
out B | 2] oUTy
ouT, [ Ut
oUT, >3] cuTe

UCN-5890A
UCN-5891A

cLoeK n-m SERIAL DATA OUT
A o]

SERIAL DATA IN Vool2t] Voo
STRCBE [3] Illllll OE[20] OUTPUT ENABLE

u 17] GROUND
i7 | GROUND

Veg Vo[ €] Vag
Uy 3] [>-15] ouTg
out; B | >14] OUT7
ouYs [OR] 119 ouTy

Dry Mo Aeid ikt

UCN-5890B
UCN-5891B

The CMOS inputs provide for minimum loading
and are compatible with standard CMOS, PMOS,
and NMOS circuits. TTL or DTL circuits may re-
quire the use of appropriate pull-up resistors to en-
sure a proper input-logic high. A CMOS serial data
output allows cascading these devices in multiple
drive-line applications required by many dot matrix,
alphanumeric, and bar graph displays.

All devices are rated for continuous operation
over the temperature range of —20°C to +85°C. Be-
cause of limitations on package power dissipation,
the simultaneous operation of all output drivers may
require a reduction in duty cycle,




UCN-5890A/B AND UCN-5891A/B BIiMOSII
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

ABSOLUTE MAXIMUM RATINGS
atT, = +25%

Qutput Voltage, Vour (UCN-5890A4B) . . .............. 80V
(UCN-5830A8-2) ... ........... S0V
(UCN-H831AB} . ... ... .ol .t 50V

Logic Supply Voltage Range, ¥y, .. .o v vl 1 45V1olbY
Driver Supply Voltage Range, Viq

(UCN-5890A/B) .. ......... 20VtoBOV
(UCN-5890A/B-2) .. ....... 20Vto50V
(UCN-5891AB) ... ......... 501050V
Input Voltage Range, ¥y . .......... —03VtoVy, + 03V
Centinuous Output Current, loy ... ...ttt s — 300 mA
Allowable Package Power Dissipation, Py. . . . . .. .. See Graph

QOperating Temperature Range, T,........ —20°C to +85°C
Storage Temperature Range, T ...... ... —55°C to +125°C

Caution: Sprague Electric CMOS devices have
input static protection, but are susceptible to dam-
age when exposed to extremely high static electrical
charges.

Max. Allowable Duty Cycle at T, of
50°C 60°C 70°C | 50°C 60°C 70°C
Package A" Package “B"

40% 34% 28% )| 53% 46% 39%
45% 38% 33%| 60% 52% 44%
53% 39% | 70% 61% 51%
€3% 55% 4b% | 84% 73% 62%
75% 28%100% 91% 77%
100% 77%|100% 100% 100%
100% 100% 100% | 100% 100% 100%
100% 100% 100% | 100% 100% 100%

Also sae Allowable Output Current graphs

Number of
Qutputs ON at
loor = — 200 mA

=P P N O~ 00

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

ALLOWAELE AVERAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

25 50 75

FUNCTIONAL BLOCK DIAGRAM

S0 D S0 S0 0

l

T
F-8IT SERIAL-PARALLEL SHIFT REGISTE:R ]—{>—o

| LATCHES |

[

CLOCK O—,%—D
SERIAL
DATA IN
STROBE | i
GROUND
I
_Mos_ .
BIPOLAR

| | {
S
O

0UTy SUT; OUT; OUT, OUT5 OUT, OUT; OUT
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Dwg.Ma. A-12,854
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AMBIENT TEMPERATURE 1N °C
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ENABLE

VBB

125 150

Dwg. No. A-12,643



UCN-5890A/B AND UCN-5391A/B BiMOS II
8-BiT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

TYPICAL INPUT CIRCUIT

VYop

Dwg.No. A-12,520

TYPICAL OUTPUT DRIVER

OVag

ELECTRICAL CHARACTERISTICS at T, = <+ 25°C, V,, = 80 V (UCN-5890A/B)

or 50V (UCN-5890A/B-2 & UCN-5891A/B), Vi, = 5V 10 12V {unless otherwise noted)

L I: ouT

Uwg. No,h-12,648

Limits
Characteristic Symhbol Vi Test Conditions Min. Max. Linits
Output Leakage Current logx Max. T, = +25°C — —50 RA
T.= +70°C — — 100 wh
Dutput Saturation Yoltage Veran 50V loyr = — 100 mA — 1.8 )
lor = —225 mA — 19 ¥
loor = —350 mA —_ 2.0 v
Qutput Sustaining Voltage Veetous Max. lor = —350mA, L = 2mH,
UCN-58904/B-2 & UCN-5831A/B 35 - v
losr = —350 mA L = 2 mH,
UCN-5890A & UCN-5890B only 50 — v
Input Voitage Vi 50¢ Vo = 5.0V 35 5.3 y
Vo = 12V 10.5 12.3 ¥
Vi 50 Vg = 5Vi0 12V -03  +08 v
Input Current e 50V Voo = Vi = 5.0V — 50 A
Vg = ¥y = 12V — 240 A
Input Impedance Ln 50V Voo = 5.0V 100 — k)
Vip = 12V 50 NA kQ
Clock Frequency f, 50V 13 — MHz
Serial Datz Qutput Rour 50V Vi = 50V — 20 k2
Resistance Voo = 12V _ 6.0 kO
Turn-ON Delay Loy 50V Qutput Enable to Output, Iy, = — 350 mA — 2.0 s
Turn-QFF Delay tew 0V Qutput Enable to Qutput, ly;r = — 350 mA — 10 TH
Supply Current [ 50 ¥ Al outputs ON, All outputs apen — 10 mA
All outputs OFF — 200 WA
lop 50v Yoo = 3V, All cutputs OFF, Inputs = 0V — 100 wh
Voo = 12V, All outputs OFF, Inputs = 0V — 200 e
Yoo = 5V, One cutput ON, All inputs = 0V — 1.0 mA
Voo = 12V, One output ON, All inputs = 0V — 3.0 mA
Diode Leakage Current Iz Max. T, = +25°C — 50 A
T, = +70°C — 100 A
Diode Forward Voltage '8 Open l- = 350 mA O 2.0 ¥

NOTE: Positive {negative) current is defined as going into {coming out of) the specified device pin.
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UCN-5890A/B AND UCN-5891A/B BiMOS II
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

CLOCK _,_—

A

T

DATA IN

STROBE

QUTPUT

7
'_:t_ _1—4

[ L

ENABLE G

ouT,

N
Dwg. Ne. A-12.649
TIMING CONDITIONS
¥y, = 5.0V, Logic Levels are ¥y, and Ground)
A. Minimum Data Active Time Before Clock Pulse (Data Set-Up Time) . .......... 75ns
8. Minimum Data Active Time After Clock Pulse (Data Held Time) . ............. 75ns
C. Minimum DataPulseWidth ............. ... ... . .. ... ... ....... 150 ns
D. Minimum Clock PulseWidth .. ............ ... ... .. ... ... ......... 150 ns
E.  Minimum Time Between Clock Activation and Strobe ... ... L 300 ns
F. Minimum Strobe PulseWidth . ...... ... ... ... .. ... i, 100 ns
G. Typical Time Between Strobe Activation and Output Transition ............. 1.0 s

SERIAL DATA present at the input is transferred to
the shift register on the logic “‘0°” to logic *“1'” tran-
sition of the cLock input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SERIAL DATA
must appear at the input prior to the rising edge of
the CLOCK input waveform. '

Information present at any register is transferred
to the respective latch when the sTROBE is high
(serial-to-parallel conversion). The latches will con-

tinue to accept new data as long as the STROBE
is held high. Applications where the latches are
bypassed (STROBE tied high) will require that the
OUTPUT ENABLE input be high during serial data
entry.

When the OUTPUT ENABLE input is high, all of the
output buffers are disabled {oFF) without affecting
the information stored in the latches or shift register.
With the QUTPUT ENABLE input low, the outputs are
controlled by the state of their respective latches.

TRUTH TABLE

Serial Shift Register Contents | Serial Latch Contents Output Contents
Data | Clock Data | Sirobe Cutput
Input | Input | 1 1, Iy .. leey Iy Output | Mnput | I, I I, ...y Iy Enable [ P P P
H || H R R ...Ru_zRuy | Rucy
Lo || L RR . RyaRuey | Ruy
X 1T L_| R RR ...R Ry Ry
XA X . X X L Ry R, Ry ... Ry_iRy
P, P Py ... Py_iPy Py H PP Py L Pyl Py L Py P, Py L Puy Py
XXX ...X X H LLL ...L L

L = Low Logic Level
H = High Logic Level
¥ = Irrelevant

P = Present State

R =

Previous State



UCN-5890A/B AND UCN-5891A/B BiMOS II
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

ALLOWABLE OUTPUT CURRENT AS A FUNCTION OF DUTY CYCLE
at +25°C Free-Air Temperature

UCN-5890A AND UCN-5891A
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B \\ANAN
: RSN
1 NS
5 NS
- R
SSN

PERCENT DUTY CYCLE
P, Ko, A-12,647

UCN-5890B AND UCN-5891B

QAN
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. NS y
i SNENA

- NN
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B

0 10 20 30 40 0 60 0 80 ® 100
PERCENT DUTY CYCLE
Dwg, No.A=12,646
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UCN-5890A/B AND UCN-5891A/B BiMOS I
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

TYPICAL APPLICATIONS

SOLENQID OR RELAY DRIVER

+5V 48V

—> DATA OUT
CLOCK ©

DATA IN O —CO OUTFUT ENABLE

(ACTIVE LOW)

STROBE O

<

Dwg. o, A-1Z,543

MULTIPLEXED INCANDESCENT LAMP DRIVER

O +BY
—0+28Y

UCN-58918

X DATA OUT
CLOCK O Il- L—> FOR 8 SEGMENTS
oata 1w o[ T RO
ACTIVE LOW
= QUTPLT
srose o TTLIITT] ogge T .
'5; 2 E 4 ©°
EXE G 2 gz
o o E a nf
O 0 © O O
UCN-58258
My,
I
l g
T0 OTHER SEGMENTS TC OTHER DIGITS

MW, Mo, Relady
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UCN-5895A AND UCN-5895A-2
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

UCN-5895A AND UCN-5895A-2 BiMOS II
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

FEATURES

# Low Output-Saturation Yoltage

® Source Outputs ta 50V

#® Qutput Current to — 250 mA

® 3.3 MHz Minimum Data-Input Rate
o Low-Power CMOS Logic & Latches

CN-5895A anD UCN-5895A-2 BIMOS 11 serial-
input, latched source drivers are designed for

use in applications requiring low output-saturation
voltages and currents to —250 mA per driver. Each
driver combines an 8-bit CMOS register, associated
latches and control circuitry (strobe and output en-
able), with saturated bipolar emitter-follower out-
puts. Typical loads are low-voltage LEDs and
incandescent displays. They can also be used with
multiplexed LLED displays, thermal printers, or elec-
tromagnetic printers within their cutput limitations.

The UCN-5895A is rated for operation with sup-
ply voltages to 50 V and features a minimum output
sustaining voltage of 35 V. The more economical
UCN-5895A-2 is for use with supply voltages to
25 V(13 V sustaining). Under normal operation con-
ditions, at +25°C, all outputs will source — 120 mA
continuously without derating. Similar drivers, fea-
turing Darlington outputs for increased output rat-
ings, are the UCN-5890A/B and UCN-5891A/B.

BiMOS Il devices can operate at greatly improved
data.inputirates. With a 5V supply, they will typi-
cally operate at better than 5 MHz. At 12V, signifi-
cantly higher speeds are obtained.

The CMOS inputs provide for minimum loading
and are compatible with standard CMOS, PMOS,
and NMOS circuits. TTL or DTL circuits may re-
quire the use of appropriate pull-up resistors to en-
sure a proper input-logic high. A CMOS serial data
output allows cascading these devices in multiple
drive-line applications required by many dot matrix,
alphanumeric, and bar graph displays.

5119

[16] SERIAL DATA OUT

STROBE [@ =i LATCHES [ v [137 vpp
ouTy [5 | >-112] OUTg
ouT, [>{ ] ouT,
OUT, <] >{18] OuTg
OuUTs [B <] [>19] ouTs

Dwg. No.A-12.639

These devices are rated for continuous operation
over the temperature range of —20°C to +85°C. Be-
cause of limitations on package power dissipation,
the simultaneous operation of all output drivers may
require a reduction in duty cycle. The UCN-58954A
and UCN-5895A-2 are supplied in standard 16-pin
dual in-line plastic packages with copper lead frames
for increased allowable package power dissipation.

ABSOLUTE MAXIMUM RATINGS
atT, = +25%

Cutput Voltage, Veur (UCN-58958) ... ... ... ... ... 50V

(UCN-5893A-2) . . .............. 25V
Logic Supply Voltage Range, Vip. .. ... ..o uv 45Vin 12V
Driver Supply Voitage Range, Vg

(UCN-5895A) ............ 50Vto 50V

(UCN-3895A-2) . .......... 5OVto 25V
Input Yoltage Range, ¥y .. ......... —0.3VtoVy + 0.3V
Continuous Quiput Current, oy . ..o oo vvu v —250 mA
Aliowable Package Power Dissipation, Py........... 1.67 W*
Operating Temperature Range, To. .. ... .. —20°Cto +85°C
Storage Temperature Range, Ts ......... —55°C to +125°C

*Derate at the rate of 16.67 mW/°C above T, = + 25°C.

Caution: Sprague Electric CMOS devices have
input static protection, but are susceptible ro dam-
age when exposed to extremely high static electrical
charges.




UCN-5895A AND UCN-5395A-2
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

FUNCTIONAL BLOCK DIAGRAM

TYPICAL INPUT CIRCUIT

oo > E
I SERIAL
i ®—i—{>—-L B-BIY SERIAL- PARALLElL smT aemlsml Ho—e S
STROBE (3) | LATEHES | ® Voo
ROUND
\ ¥ T 1 T ﬂ?@ ?;l;:g:l' bwg.ho. A-12,520
MOS
BIPOLAR TYPICAL OUTPUT DRIVER
NS @ Ves Vg
olm, ouT, OUTy OUT, oUTs OUT, oUT; OUT, ouT

Dwg.Na. A-1Z,654

wg.No. A-17,855

ELECTRECAL CHARACTERISTICS at T, = +25°C, Vg = 25V, V,, = 5V 1o 12V {unless otherwise noted)

Limits
Characteristic Symbol Test Conditions Min. Max._ Units
Output Leakage Current ot T,, = +25C — =50 A
= +70°C — —100 pA
Output Saturation Voltage Veesm Iaur = —60 mA = 11 ¥
lor = — 120 mA — 1.2 V
Qutput Sustaining Voltage Yoo logy = —120mA, L = 2 mH, UCN-58954 only 35 — )
lor = — 120 mA, L = 2 mH, UCN-5895A-2 oniy 15 — ¥
Input Voltage Yoy Y = 5.0V 3.5 5.3 l)
Vo = 12V 105 123 v
Vo Vi = 5Vt 12V —03  +08 y
Input Current Tt Vo = ¥y = 5.0V — 50 pA
Vi = Uy = 12V — 240 wh
Input Impedance In Vyp = 5.0V 100 s k)
Vo = 12V 50 — k(2
Clock Frequency f. 3.3 — MHz
Serial Data-Output Rour Voo = 5.0V e 20 k(2
Resistance Vg = 12V — 6.0 793
Turn-ON Delay tow Qutput Enable to Qutput, Iy = — 120 mA — 20 [Th:
Turn-OFF Delay tou Qutput Enable to Qutput, I,y = — 120 mA — 10 Bs
Supply Current lgg All outputs ON, All outputs open = 10 mA
Al outputs OFF — 200 nA
oo Yoo = 5V, All outputs OFF, Inputs = 0V — 100 wh
Yo = 12V, Alloufputs OFF, Tnputs = OV — 200 ph
Voo = BV, One output ON, All inputs = OV — 1.0 mA
Voo = 12V, One oufput ON, Al inputs = 0V — 3.0 mA
Diode Leakage Current I Ve =25V, T, = +25°C — 50 pé
Vo= 25V, T, = +70°C - 100 )
Diode Forward Voltage Ve lp = 120 mA — 2.0 i)

NOTE: Positive {negative) current is defined as going into (coming out of) the spacified devica pin.
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UCN-5895A AND UCN-5895A-2
8-BIT, SERIAL-INPUT, LATCHED SOURCE DRIVERS

CLOCK ——-——,_-—_.__.__, __________
——IA A J—
| B p—
DATA IN — | L
E —lu- F —m
L5
STROBE ~—m78M8M— ——— e—e
BLANKING |
le— G —ml
OUTy |

Dwig. No. A12,648A

TIMING CONDITIONS
(Voo = 5.0V, Logic Levels are Vy, and Ground)

A Minimum Data Active Time Before Clock Pulse (Data Set-Up Time) ........... 75ns
B. Minimum Data Active Time After Clock Pulse (Data Hold Time) .. ......... ... 75ns
C. Minimum DataPulseWidth .............. ... ... ... ... . . ... 150 ns
D. Minimum Clack PulseWidth. . ..... ... ... ... 0 i . 150 ns
E. Minimum Time Between Clock Activationand Strobe . . . ................. 300 ns
F. Minimum Strobe PufseWidth . ......... ... .00 100 ns
G. Typical Time Between Strobe Activation and Qutput Transition ............. 1.0 ps

SERIAL DATA present at the input is transferred to
the shift register on the logic ‘0" to logic *“1”’ tran-
sition of the cLock input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SERIAL DATA
must appear at the input prior to the rising edge of
the cLock input waveform.

Information present at any register is transferred
to the respective latch when the STROBE is high
(serial-to-parallel conversion). The latches will con-

tinue to accept new data as Jong as the STROBE
is held high. Applications where the latches are
bypassed (STROBE tied high) will require that the
OUTPUT ENABLE input be high during serial data
entry.

When the OUTPUT ENABLE input is high, all of the
output buffers are disabled (oFF) without affecting
the information stored in the latches or shift register.
With the 0UTPUT ENABLE input low, the outputs are
controlled by the state of their respective latches,

TRUTH TABLE
Serial Shift Register Contents | Seriai Latch Contents Output Contents
Data Clock Data Strobe Blanking
Input Input [ . Output | Input [ Input P N e ™
Ho | I | HR R RycoRuer | Rucs
L _..I"' L R R ---RNAZRN-l Ry_:
X “L_ | R R Ry ...Ru,Ru Ry
XXX ...X X X Ry R Ry .. .Ry_iRy
Py Py Py ... Py Py Py H Po Py P .. Py Py L PoPy Py Py Py
XXX ... X X H LLL ...L L
L = Low Logic Level
H = High Logic Level
X = Irrelevant
P = Present State
R = Previous State
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UCN-5895A AND UCN-5895A-2
8-BIT, SERJAL-INPUT, LATCHED SOURCE DRIVERS

TYPICAL APPLICATION

«12V
UCN-BB95 A o]

DATA OuYT
F——* FOR >2 SEGMENTS
v PER DIGIT

CLOCK O
DATA IN ©
STRCBE O

———O QUTPUT ENABLE
(ACTIVE LOW)
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FYY Y
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N T
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Dug. 4D, B-150]
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UCN-5900A AND UCN-5901A
BiMOS 1li LATCHED DRIVERS

UCN-5900A AND UCN-5901A
BiMOS 11l LATCHED DRIVERS

FEATURES

® High-Yoltage, High-Current Ouiputs

® Qutput Sustaining Voltage of 90 Y, Minimum
® Output Transient Protection

® 2 MHz Minimum Data Input Rate

® CI0S, PMOS, NMOS, TTL Compatiblg Inputs
® |nternal Pull-Down Resistors

® Low-Power CMOS Latches

UCN-5900A and UCN-3901A latched drivers are
high-voltage, high-current integrated circuits with
four or eight CMOS data latches, a bipolar Darling-
ton transistor driver for each latch, and CMOS con-
trol circuitry for the common CLEAR, STROBE, and
QUTPUT ENaRLE functions. The bipolar outputs are
suitable for use with relays, solenoids, stepping mo-
tors, and other inductive loads requiring sustaining
voltage ratings up to 90 V. UCN-3900A contains
four latched drivers; UCN-3901A contains eight
latched drivers.

The bipolar/MOS combination provides an ex-
tremely [ow-power latch with maximum interface
flexibility. The CMOS inputs are compatible with
standard CMOS, PMOS, and NMOS circuits. TTL
or LSTTL circuits may require the use of appropri-
ate pull-up resistors. BIMOS latches will typically
operate at better than 3 MHz with a 5V supply. With
a 12 V supply, higher speeds are obtained.

Both units have open-collector outputs and inte-
gral diodes for inductive load transient suppression.
The output transistors are capable of sinking 400 mA
and will withstand at least 150V in the OFF state.
Because of limitations on package power dissipa-
tion, the simultaneous operation of all drivers at
maximum rated current can only be accomplished
by a reduction in duty cycle. Qutputs may be paral-
leled for higher load current capability.

CLEAR [1 12 EHL%L&
STROBE [2 Voo [12 I§8I§l]=’CLY
INy [3 ~l>=—“ 12] OUT,

IN: [ _%_—D.,E 1] OUT:

IN3 [B 1= & ~[>,E' 10] OUT;

INg [& % 9] OUT,
GROUND [7 E] COMMON

Dwg. No. A-10,4820
UCN-5900A
CLEAR ENABLE
L85
1IN, QUTy
IN; [4] OUTz2
IN3 OUT;
IN, g ouTy
INg 2 OUTs
INg OUTs
IN? (3 ouT,
INe [1© [15] CUTs
GROUND 112 ] COMMON

Dwg. No. A10,438D
UCN-5901A

The UCN-5900A 4-latch device, is furnished in a
standard 14-pin dual in-line plastic package. The
UCN-5901A 8-latch device, is supplied in a 22-pin
dual in-line plastic package with lead spacing on
0.400" (10.16 mm) rows. To simplify circuit board
layout, all outputs are opposite their respective
inputs.




UCN-5900A AND UCN-5901A
BiMOS 11l LATCHED DRIVERS

L

ALLOWABLE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE

E 2.25
ABSOLUTE MAXIMUM RATINGS §
at + 25°C Free-Air Temperature z
=z 200
Output Voltage, Vee ... ... 150 ¥ <] ‘%QA
Supply Yottage, Vas. ..o 15y 5 i
Input Voltage Range, Vi . ........... —03VtoVy 0.3V b & .
Continuous Collector Gurrent, ... ............... 400 mA 2175 o
Package Power Dissipation, Py, . .............. See Graph o o
Oparating Temperature Range, T, .. ... . . ~20°C to +85°C § -
Storage Temperature Range, Ty ... .. ... ~55°G 10 +125°C o] P
L 160N,
Allowable combinations ef eutput current, number of outputs conducting, L \5& L
and duty cycle are shown on foflowing pages. (3: > 60, “
x “
U /

Caution: Sprague CMOS devices have input- g 150 v N
static protection but are susceptible to damage w "\\ L N
when exposed to extremely high static electrical @ \‘\
charges. g 0 N\

9 25 50 75 100 125
é TEMPERATURE IN °C

Dwg. No. A-14,220

FUNCTIONAL BLOCK DIAGRAM

—° COMMON

ouT
STROBE
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I

I

|

|

CLEAR oj—|> :
|

|

|
QUTPUT I
ENABLE 0—}7—| >" 1
[ACTIVE LOW) COMMON MOS !

CONTROL

GROUND

TYPICAL MOS LATCH TYPICAL BIPOLAR DRIVER

Dwg. No. A-10,4858
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UCN-5900A AND UCN-5901A
BiMOS 11l LATCHED DRIVERS

TYPICAL INPUT CIRCUIT

Ybp

Dwg. No. A-12,520

ELECTRICAL CHARACTERISTICS at T, = + 25°C, Vi, = 5V (unless otherwise noted)

Limits
Characteristic Symbof Test Conditions fin. Typ. Max. Units
Qutput Leakage Current leex Ve = 150V, T, = +25°C — — 50 pA
Ve = 150Y, T, = +70°C -— — 100 A
Collector-Emitter Saturation Voltage Yeersan l; = 100 mA — 1.2 14 )
l; = 200 mA - 14 16 ¥
lo=350mA Vo, = 7.0V - 1.6 19 ¥
Collector-Emitter Sustaining Voltage Yoerust e =300mA L=2mH 90 —_ — v
[nput Yoltage Yir — — 10 )
Vi Vo = 12V 105 — ik y
Voo = 10V 8.5 — — )
Voo = 5.0V (See Note) 3.5 — — )
input Resistance R Vo = 12V 50 200 e k€2
Yy = 10V 50 300 — kQ
Yy = 5.0V 50 600 — k€
Supply Current locom Vi = 12V, Dutputs Open — 1.0 20 mA
é&:;g: Y, = 10V, Outputs Open — 0.9 17 mA
Yo = 5.0V, Outputs Open — 0.7 1.0 mA
looiorr Yy = 12V, Outputs Open, Inputs = 0V — — 200 WA
(Total} | v = 5.0V, Outputs Open, Inputs = 0V — 50 100 WA
Clamp Diode Leakage Current [ Vo= 150V, T,= +25°C - -— 50 A
Vo= 150V, T, = +70°C — A 100 A
Clamp Biode Forward Yoltage Vs lr = 350 mA — 1.7 2.0 ¥y

NOTE: Qperation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure a minimum logic “".
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UCN-5900A AND UCN-5901A
BiMOS 11l LATCHED DRIVERS

CLEAR

(o F o
SROE —o—o  — e e m —_ —
o A ] B q—C—.B]—— o A fm C o B
Lo ¥ {1 S A AS— A A N A ———
ENABLE P Y | bl & —u
INN ________________ L
—{ D f— R M —lE e
T, |
Dwg. No. A-10,895A
TIMING CONDITIONS
T, = +25°C, Logic Levels are Yy, and Ground
Yy, = 5.0V
A. Minimum Data Active Time Before Strobe Enabled (Data Set-Up Time) . ... 100ns
B. Minimum Data Active Time After Strobe Disabled (Data Hold Time) . ... ... 100 ns
C. Minimum Strobe PulseWidth. . .......... ... .. ... ... ... ... ... 300 ns
D. Typical Time Between Strobe Activation and Output on to ofF transition. ... 500 ns
E. Typical Time Between Strobe Activation and Qutput oFF tc on transition. ... 500 ns
F. Minimum ClearPulse Width . ......... ... ... ... .. ......... 300 ns
G. Minimum DataPulseWidth . .. ................. ... ... ... .. 500 ns

Information present at an input is transferred to its latch when the STROBE
is high. A high cLEAR input will set all latches to the output oFF condition
regardless of the data or STROBE input levels. A high OUTPUT ENABLE will
set all outputs to the OFF condition regardless of any other input condi-
tions. When the QUTPUT ENARBLE is low, the outputs depend on the state of
their respective latches.

TRUTH TABLE
QUTPUT 0UTy
IN, STROBE CLEAR ENABLE t-1 t
0 1 0 0 X QOFF
1 1 0 0 ON
X X 1 X OFF
X X X 1 X OFF
X 0 0 0 ON ON
X 1] ¢ 0 QFF OFF
X = irrelevant
t-1 = previous output state
t = present output state
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UCN-5900A AND UCN-5901A
BiMOS 111 LATCHED DRIVERS

COLLECTOR CURRENT AS A FUNCTION OF DUTY CYCLE

UCN-5900A
AT +25°C 9
o v AT «50°C
@ 400 & 400
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2 CONDUCTING SIMULTANEOUSLY] T o | Ty
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o
E 150 = 130
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% © 10 20 30 40 50 80 70 80 S0 100 g 0 1 20 30 40 50 &0 70 B0 8C 100
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Dwg. No, A-14.228 Dwg. No, A-14.224

Dwg. Ne. A-14,221 Dwg. No, A-14,222
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UCN-5900A AND UCN-5901A
BiMOS Il LATCHED DRIVERS

TYPICAL APPLICATION

UNIPOLAR STEPPER-MOTOR DRIVER

up

QUTPUT ENABLE (ACTIVE LOW)

+36V§
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>

GCLEAR ,—! ) "/ F—“ .

l

T
LATCHES
1

ouT 2

GuT 4

ouT2

UGN-58004, i

+36v O

UNIFOLAR WAVE DRIVE

Dwg. No. A-13,677

UNIPOLAR 2-PHASE DRIVE
staose —I | I [ I strose — | ! J1 I
IN 1t H'_I IN 1 j—.] m
IN2 ! IN 2 [ ] L
IN 3 1 IN 3 1 1
IN 4 M1 IN 4 I M
ot 1 —— ouT 1 ——
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Dwo. No, A-11,846 Divg. No. A-11,447
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UCN-5910A HIGH-VOLTAGE BiMOS$ 1l
10-BIT, SERIAL-INPUT, LATCHED DRIVER

UCN-5910A HIGH-VOLTAGE BiMOS Il
10-BIT, SERIAL-INPUT, LATCHED DRIVER

FEATURES

® To 150 V Output Breakdown

& 50 mA Push-Pull Outputs

@ 3 MHz Minimum Data Input Rate
& Low-Power CMOS Latches

# Blanking and Strabe Functions

UCN-3910A is a smart power integrated circuit com-
bining high-speed CMOS logic and high-voltage,
power driver outputs, This serial-input, latched
driver is especially useful with ink-jet and piezoelec-
tric printers, large flat-panel vacuum-fluorescent or
ac plasma displays. The UCN-5910A has an output
rating of 130V and #3530 mA. For applications re-
quiring output ratings to only 135V, the economical
type UCN-5910A-2 is recommended. The lower-
cost device is identical to the basic part, except for
the minimum output breakdown voltage.

The 10-bit CMOS shift register and latches are
designed for operation over a logic supply range of
5V to 12 V. The high-impedance inputs are compat-
ible with standard CMOS, PMOS, and NMOS cir-
cuits. TTL or LSTTL may require the use of
appropriate pull-up resistors to ensure an input logic
high. Using BiMOS III logic for improved data entry
rates, the CMOS circuitry will operate at better than
3.3 MHz with a 5V supply. With a 12V supply, sig-
nificantly higher speeds are obtained. A CMOS
serial-data output allows cascading devices for
multiple drive-line applications required by many
dot matrix, alphanumeric, and bar graph displays.

—129

LOAD
Vas|18] SURRLY (6-10)
_LATCHES

cLock [a]cLk B BuT
LOGIC d SERIAL
GROUND [ReaisTERfe— 16 | B37a TN

SIREIS BLANKING

Dwa. No. A-13,678A

The output drivers are high-voltage Darlington
source drivers with DMOS sink drivers. Especially
important when driving loads of 100 V or more, the
active pull-down function provides better output
switching than passive pulldowns.

The UCN-5910A and UCN-5910A-2 are supplied
in 20-pin dual in-line plastic packages. They can be
operated over the temperature range of —20°C to
+85°C. Copper lead frames allow all outputs (50%
duty cycle) to be operated at =20 mA at ambient
temperatures up to +30°C, orat = 15 mA to +55°C.




UCN-5910A HIGH-VOLTAGE BiMOS Il
10-BIT, SERIAL-INPUT, LATCHED DRIVER

ABSOLUTE MAXIMUM RATINGS
otT, = +25°C
Driver Supply Voltage, Vs (UCN-BS10A) . ............ 150 ¥
(UCN-5910A-2) ............ 135V
Output Current, lyyr - oo oo +50 mA
Logic Supply Voltage, Vip ... 15V
Input Voltage, Vi . .. ... —03VtoVy,+03V
Package Power Dissipation, Py. .. ............. See Graph

Operating Temperatura Range, Ty, . ... ... —20°C 1o +85°C
Storage Temperature Rangs, Tg . ..... ... —55°C to +125°C

Caution: Sprague Efectric CMOS devices have input static protection but
are susceptible fo damage when exposed to extremely high sfatic electri-
cal charges.

ALLOWAEBLE PACKAGE POWER DISSIPATION
AS A FUNCTION OF TEMPERATURE
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FUNCTIONAL BLOCK DIAGRAM

Dwg. No, A-14,2713
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UCN-5910A HIGH-VOLTAGE BiMOS I
10-BIT, SERIAL-INPUT, LATCHED DRIVER
S S

TYPICAL INPUT CIRCUIT TYPICAL OUTPUT DRIVER

Voo Veg

IN
OUTN

RN

Dwg. No. A-13,050 Dwg, No, A-14,218

sue

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vi = 135V (UCN-5910A-2) or 150 ¥ (UCN-59104),
unless otherwise noted.

Limits @ Vp, = 5V Limits @ Vy, = 12V
Characteristic Symbol Test Conditions Min.  Typ.  Max Min.  Typ.  Max. | Units
Qutput Leakage Current logx Vor = OV, T, = +70°C —  -—50 -1I5 — =50 -15 pA
Qutput Yoltage Youray by = —40mA, Vg = 135V 130 — — 130 — — v
Iy = —40mA, Vg = 150V 145 — —_ 145 — —
Youro losr = 5 mA — 2.0 3.5 — 2.0 3.5 v
lorr = 40 mA — — — — 15 25 v
Qutput Puli-Down Current lourias Yorr = 5V 10 Ve 10 —— — — L — mA
Yor = 20V 10 Vg, — —_ = 25 — — mA
Input Yoltage Vi 35 — 53 10.5 — 12.3 ¥
Vi -03 — +08)| -03 — +08 Vv
Input Current Iy Vi = Voo — 0.05 0.5 e 0.1 1.0 WA
[ Vy = 08Y — =005 05| — =10 =101 A
Serial Data Output Voltage | Vo loyr = —200 ph 4.5 4.7 . 117 118 — y
Voo lor = 200 pA — 200 250 — 100 200 my
Maximum Clock Frequengy | T, 3.3 5.0 — — 7.5 — MHz
Supply Current [ All Outputs High AL 350 500 — 7on 850 WA
oo All Outputs Low — 350 500 - 700 850 pA
laggyy Qutputs High, No Load — 1.0 2.0 _— L0 2.0 mA
|oey Qlitputs Low N 10 100 — 10 100 o
Blanking to Qutput Delay tonL G, = 300pF — 300 550 — 250 500 ns
tou €, = 30¢F — 750 1000 — 750 1000 ns
Qutput Fall Time t; C.=300F — 506 750 — 300 550 ns
Qutput Rise Time t, G, = 30pF — 1100 1350 — 1100 1350 ns

Negativa current is defined as coming out of (Sourging) the specified device pin.
*UEN-52104 only.
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UCN-5910A HIGH-VOLTAGE BiMOS llI
10-BIT, SERIAL-INPUT, LATCHED DRIVER

_
CLOCK Tl

—

DATA IN — | @ e— e
[
R
STROBE —————o L —
BLANKING ] 1
r— G !
oUTy I
g, No. A-12,8494
TIMING CONDITIONS
(T, = + 25°C, Logic Levels are ¥, and Ground)
Vo = 5.0V
A Minimum Data Active Time Before Clock Pulse (Data Set-Up Time) . . ... .. 75ns
B. Minimun Data Active Time After Clock Pulse {Data Hold Time) ... ....... 75ns
C. Minimum Data PulseWidth . ........ ... ... ... ... .. .. .... 150 ns
D. Minimum Clock PulseWidth ..... .. ... .. ... ... ........... ... 150 ns
E. Minimum Time Between Clock Activation and Strobe .. ... ... .... ... 300 ns
F. Minimum Strobe PulseWidth . . ....... ... ... ... ... ... ... ... 100 ns
G. Typical Time Between Strobe Activation and Qutput Transition .. ... ..... 750 ns

SERIAL DATa present at the input is transferred to
the shift register on the logic *0" to logic ““1°" tran-
sition of the cLock input pulse. On succeeding
CLOCK pulses, the registers shift data information
towards the SERIAL DATA OUTPUT. The SERIAL DATA
must appear at the input prior to the rising edge of
the cLock input waveform.

Information present at any register is transferred
to its respective latch when the sTROBE is high
(serial-to-parallel conversion). The latches will con-
tinue to accept new data as long as the STROBE is

held high. Applications where the latches are by-
passed (STRoOBE tied high) will require that the
BLANKING input be high during serial data entry.

When the BLANKING input is high, the output
source drivers are disabled (oFF); the DMOS sink
drivers are oN. The information stored in the latches
is not affected by the BLANKING input. With the
BLANKING input low, the outputs are controlled by
the state of their respective latches.

TRUTH TABLE
Serial Shift Register Contents | Serial Latch Contents Output Contents
Data | Clock Data | Strobe
Input | Input §{ I Lo by by T Qutput [ Input | 1 1 Iy by Ly Blanking [P P S
H || HR R, ...RysRucs | Rucy
L | 7L RiR . .RuaRucy | Rucy
X |T1— | R R Ry ... RyiRy Ry
XXX ...Xx X X Ry Ry Ry ... Ry_iRy
P, P, Py .. Py Py Py H Py Py Py . Py_i Py L P, Py Py .. Py Py
KX X % X H LLL ...L L
L = Low Logic Level
H = High Legic Level
X = Irrelevant
P = Prasent State
R = Previous State
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BiMOS SMART POWER INTERFACE DRIVERS

RELIABILITY OF SERIES UCN-4800A
AND UCN-5800A BiMOS DRIVERS

HIS REPORT SUMMARIZES accelerated-life tests that have been
performed on Series UCN-4800A and UCN-3800A BiMOS integrated
circnits and provides information that can be used to calculate the failure

rate at any junction operating temperature.

INTRODUCTION

Product-reliability improvement is a continuous
and evolving process at Sprague Electric Company.
Ongoing life tests, environmental tests, and stress
tests are performed to establish failure rates and
monitor established process-control procedures.
Failures are analyzed to determine design changes
or process improvements that can be implemented
to improve device reliability.

The reliability of integrated circuits can be mea-
sured by qualification tests, burn-in, and acceler-
ated-life tests;

1) Qualification testing is performed at an am-
bient temperature of -- 125°C, reduced so as to
limit junction temperature to + 150°C, for 1000
hours with an LTPD = 5 in accordance with
MIL-STD-883B. This testing is normally con-
ducted in response to a specific customer re-
quest or requirement. Qualification testing
highlights design problems or gross processing
problems, but does not provide sufficient data
to generate accurate failure-rate data in a rea-
sonable period of time,

2) Burn-in is intended te remove infant-mortality
rejects and is conducted at + 150°C for 96
hours or at -+ 125°C for 168 hours. An analysis
of test results from Sprague Electric’s Double-
Deuce™ burn-in program found that most fail-
ures are due to slight parametric shifts. Cata-
strophic failures, which would cause user-

-equipment failure, are typicaily less than 0. 19%.

3) Accelerated-life testing is performed at tem-

peratures above + 125°C and is used to gener-
ate failure-rate data.

ACCELERATED-LIFE TESTS

Sprague Electric performs accelerated-life tests
on integrated circuits at junction temperatures of
+150°C or +175°C at the recommended operating
voltages. The internal power dissipation on some
high-power circuits requires the ambient tempera-
ture to be lower than + 150°C to keep the junction
temperature between + 150°C and + 175°C.

In these tests, failures are produced so that the
statistical life distribution can be established. The
distribution cannot be established without failures.
High-temperature accelerated-life testing is neces-
sary to accumulate data in reasonable time periods.
It has been established that the failure mechanisms
at all temperatures in these tests are identical. Tem-
peratures above +175°C are not generally used for
the following reasons:

a)

b

ety

<)
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Industry-standard molding compounds de-
grade and release contaminants (halides) at
approximately +200°C.

Life-test boards constructed with materials ca-
pable of withstanding exposure to tempera-
tures greater than + 175°C have been deemed
to be cost prohibitive.

Increases in junction leakage currents may in-
crease the power dissipation and device tem-
perature to an indeterminate level.




BiMOS SMART POWER INTERFACE DRIVERS

Table I contains data produced by life tests that
were conducted at +150°C. The data include the
number of units in each sample, and the time periods
during which failures occurred. The total time-on-
test varies, with priority changes influencing alloca-
tion of oven and board space, as new products are
introduced. The time intervals between test readings
were chosen for ease of plotting on leg-normal
paper.

The acceleration factor calculated using the Ar-
rhenius equation, and a 1 eV activation energy, is
approximately 5 x for each 25°C temperature rise in
junction temperature and is multiplicative.' This al-
lows the data to be compared to qualification life-
test data by equating 200 hours at +150°C to 1000
hours at + 125°C.

The data at the bottom of Tuble I are compiled by
calculating the probability of success (P,), the cu-

mulative probability of success, the probability of
failure (P and the percentage of failed units in each
time period.

The cumulative percent of failures is plotted on
log-normal plotting paper in Figure 1. This paper has
a logarithmic time-scale axis and a probability-scale
axis. A log-normal distribution plots as a straight
line. A line of best fit is drawn through the plotted
points and extended to determine the median life-
time at the 50% fail-point. The median life at a junc-
tion temperature of - 150°C is, in this case, 31,000
hours.

The log-normal distribution is commonly used
because most semiconductor device data fit such a
distribution.? When the median life has been found
at the elevated temperature, it can be converted to
the lower temperature of the actual application. The
Arrhenius equation, which relates the reaction rate
to temperature, 1s used to make this conversion.!

TABLE |
TEST RESULTS AT T, = +150°C
HOURS ON TEST
TEST 48 90 150 300 600 1200 1800 2400 3000 5000 6000 7000
NUMBER  QTY. NUMBER OF FAILURES

1 35 0 0 0 0 0 H 0 0 ¢ 0 5 7

2 25 0 ] 3 0 i 6 — — — — LI —

3 21 0 1 — — — — — - — I — .

4 a0 0 0 4 9 — — — — — —_ al —

5 17 0 0 0 0 2 0 0 0 0 1 0 2

B 20 0 0 3 10 0 —_— e - — T — L

7 20 0 0 0 0 0 2 0 1 ] 0 e e

8 25 0 0 1 0 2 0 2 0 0 0 1 —

3 25 0 0 0 1 0 0 0 i 0 2 — —

10 25 0 0 0 0 1] 0 = — — — — Ta)

11 30 0 0 0 0 0 0 0 — — — — —

12 30 0 0 0 0 ] 0 0 —_ — — KA —

13 30 0 0 0 5 4] 0 0 0 0 — — —

14 30 0 0 0 0 0 1 0 2 - — AL —

15 25 0 0 0 e — — — - — — — A

16 30 0 0 0 0 — — — AN — — = —

17 20 1 0 0 ] 0 0 — — —_ — N —

18 25 0 0 0 0 0 0 — — — — — N

19 28 0 0 0 0 0 0 — — 0 — AN —

20 45 ] 0 ] 0 7 0 — =L — — — AN\

21 25 0 0 0 0 0 — — < —= — - —

TOTAL ON TEST 562 561 540 503 430 387 228 166 136 m 69 44

TOTAL FAILURES 1 1 11 26 5 9 2 3 0 3 8 9

TOTAL GOOD 561 560 528 477 425 378 226 163 136 108 63 35
P, .998 998 880 048 988 977 991 982 1.00 873 i3 J93
Cumulative P, 998 596 976 826 815 894 886 870 870 846 J73 £15
Fp=1-P, .002 .004 024 074 085 108 A4 130 130 154 227 385
% Failures 0.18 03 239 143 8.51 10.6 114 13.0 130 15.4 227 385
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CUMULATIVE FAILURES IN PERCENT

The Arrhenius equation is:

V, = Veg-7
where V2 = aconstant

€ = activation energy

k = Boltzmann’s constant

T absolute temperature in degrees

Kelvin

An activation energy of 1.0 electron-volt was es-
tablished by testing Series ULN-2000A, Series
UDN-5710M, and Series UDN-2980A. devices at
multiple temperatures. Failure analysis of devices
rejected during that testing also supports this activa-
tion energy, as failures were mainly due to increased
leakages, reduced beta, and surface inversion.?

The median life~point is drawn on Arrhenius graph
paper in Figure 2. The Arrhenius plot gives a graph-
icai solution, rather than a mathematical solution, to
the problem of equivalent median lifetime at any
junction temperature. A line is drawn through this
point (or points when multiple temperatures are
used) with a slope of e = 1.0eV.

Although not as statistically accurate as the me-
dian lifetime, the 5% fail-point can be read from
Figure 1 and plotted parallel to the median-life line
in Figure 2.

Figure 1
CUMULATIVE PERCENT FAILURES

5—-135

OHG, ND. A-12,52]

The median life at reduced junction temperatures
can now be determined using Figure 2, It must be
emphasized that this is junction temperature and not
ambient temperature. The temperature rise at the
Jjunction due to internal power dissipation must be
taken into account using the formula:

T, =Py, +T, of T,=Pyd+Te

The median lifetime, or 50% fail-point, as graphi-
cally determined in Figure 2, is approximately 22
years at - 125°C or 190 years at +100°C junction
temperature.

The approximate failure rate (FR) may be deter-
mined from FR = I/Median Life, where Median
Life is taken from Figure 2 at the intersection of the
junction-temperature line and median-life line. The
actual instantaneous failure rate can be calculated
using a Goldwaite plot.* However, this approxima-
tion is very close. At + 100°C the failure rate would
be:

FR = 1/{1.7 x I hours)

= 0.06%/ 1000 hours = 600 FIT
where FIT = failures per 10° unit-hours

Other failure-rate values have been calculated and
appear in Table 11.
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TABLE I
SERIES UCN-4800A AND UCN-5800A FAILURE RATE

T, MedianLife Failure Rate Failures In Time
(°C) {hy (%6/1000h} (No./1(° unit-hours)
125 2 x 108 0.5 5000
100 1.7 x 108 0.06 600

75 17 x 100 0.006 60

50 3 x 108 0.0003 3

CONCLUSION

The relationship between temperature and failure
rate is well documented and is an important factor in
all designs. Load currents, duty cycle, and ambient
temperature must be considered by the design engi-
neer to establish a junction-temperature limit that
provides a failure rate within design objectives.

Figure 2 shows that a design with a continuous
operating junction temperature of + 100°C (internal
power dissipation plus external ambient tempera-
ture) would reach the 5% failure point in 3.8 years.

Lowering the junction temperature to +75°C in-
creases the time to the 5% failure point to 42 years.

A complete sequence of environmental tests, in-
cluding temperature cycle, pressure cooker, and
biased humidity tests, are continuously monitored
to ensure that assembly and package technology re-
main within established units.

The environmental tests and accelerated-life tests
establish a base line for comparisons of new pro-
cesses and materials.

REFERENCES

1) Manchester, K.E., and Bird, D.W., “*Thermal Resistance: A
Reliability Consideration,” IEEE Transactions, Yol. CHMT-3,
Mo. 4, 1980, pp. 580-587 (Sprague Technical Paper TP 80-2).

2) Peck,D. S.,and Trapp, O. D, Accelerated Testing Handbook,
Technology Associates, 1978, pp. 2-1 through 2-6.

3y ibid., p.6-7.

4y Goldwaite, L. R., ‘'Failure Rate Study for the Log-Normal
Lifetime Model,™ Proceedings af the 7th Sympositim on Reliabil-
ity and Quality Conirol, 1961, pp. 208-213,
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BiMOS 11 POWER DRIVERS

THE second generation of merged CMOS/bipolar integrated circuits extends the lead in innovative
interface forged by Sprague Electric’s original BiMOS power drivers.

Higher-density CMOS logic gives BIMOS Il integrated circuits improved switching speeds at re-
duced costs. With a 5 V supply, second generation BiMOS typically operates at data input rates above
5MHz; at 12V, significantly higher speeds are obtainabie. The BiMOS Il series also offers new and
improved functions.

Reliable, single-chip BIMOS |l solutions are available for a wide variety of peripheral and power
interface problems. Two or more devices are no longer required to interface low-level (TTL, CMOS,
NMOS, PMOS) LS! or microprocessor functions with power loads such as LEDs, gas-discharge or
vacuum-fluorescent displays, relays, solenoids, thermal printers, motors, impact printer hammers,
and incandescent lamps. Since all BIMOS devices include logic and control in addition to power
functions, they also free the microprocessor from many housekeeping tasks.

SERIES UCN-5900 BiMOS LI
HIGH-VOLTAGE INTERFACE DRIVERS

THE original UCN-4800 BiMOS interface integrated circuit designs evolved into high-speed
UCN-5800 BiMOS Il designs. Improvements continue with the new 150V Sprague Series
UCN-5900 BiMOS IHl designs.

Criginal BiMOS BiMOS 1 BiMOS Il

Type Number Type Number Type Number
UCN-4401A  (50V) LICN-5800A  (50V) UCN-5900A (150V)
UCN-4801A (50} UCN-5801A  (50V) UCN-5901A (150 V)
UCN-4810A-1 (B0 V) UCN-5810A-1 {80 V) LCN-5910A (150V)
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o ——————————————— e

INCANDESCENT LAMP DRIVERS

EACH of the UCN-5800A or UCN-5801A open-
collector Darlington outputs will sink up to
500 mA and will sustain at least 50V in the o
state. The high peak current rating of these de-
vices allows their use with the high inrush (10 x)
currents normally associated with incandescent
lamps. internal diodes can be used to perform the
lamp test function. Package power limitations

suitable combination of duty cycle and number
of active outputs is usually required.

The UCN-5800A is supplied in a standard 14-
lead DIP., The UCN-580TA is fumnished in a
22-lead DIP with 0.400" row spacing.

RECOMMENDED MAX. OPERATING CONDITIONS

normally disallow simultaneous and continuous Output Voltage ... .. ... oo 45V
operation of all outputs at the rated maximum Logic Supply Voltage Range .......,. 5.0V 12V
current: Either a reduction in output current or a Continuous Output Current. . ............. 350 mA

OUTPUT ENABLE (ACTIVE LOW)

CLEAR

]

up

vy

id

T

LATCHES

1
-
~E——-ﬂ-_<17
g 'NO. 327
E ﬁ_, LAMPS

Faath

Dwg. No. A-12,550
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PLANAR GAS-DISCHARGE DISPLAY DRIVERS

COMBINING the high-voltage UCN-5810A-1, UCN-5812A-1, or
UCN-5818A-1 serial-input, latched source driver with the UCN-
5823A serial-input, latched sink driver provides a simple way to drive
multiplexed high-voltage planar gas-discharge displays.

RECOMMENDED MAX. OPERATING CONDITIONS
Output Voltage

UCN-58T0A-1, UCN-3812A-T, UCN-5818A-1 .. .............. 75V

N8 23 A e e 95V
Logic Supply Voltage Range . ... i i iiiinns 5.0Vic 12V
Continuous Qutput Current

UCN-5810A-1, UCN-3812A-1, UCN-5818A-1 . ........... —~25mA

UCN-S823A L 350 mA

UCN-5810A-1
ANODE
DRIVER

+190 ¥

CLOCK QUT ——3 SERIAL BATA OUT

SLOCK IN

+5Y

SERIAL
DATA IN

Ei‘5’v BLANKING
x>
| ! 1 | 1 | | -

+5Y

UCN-58234
CATHODE O N A A |
DRIVER  “ 71717~ 1771 """~ 3

| e ¥

CLOCHK

SERIAL DATA IN

SERIAL DATA QUT
STROBE
ENABLE

= Urg. W Lo 177
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BiMOS SMART POWER INTERFACE DRIVERS

VYACUUM-FLUORESCENT DISPLAY DRIVERS

THE LCN-5815A 8-bit, latched, source driver provides a practical
means of driving the segments, dots (matrix panel), or bars of
multiplexed high-voltage vacuum-fluorescent displays. The UCN-
S810A (10-bit), UCN-5812A (20-bit), or UCN-5818A (32-bit) serial-
input, latched source drivers are well-suited for use as character or
digit drivers. The high-voltage versions (suffix -1) can also be used to
drive the anodes of planar gas-discharge displays.

RECOMMENDED MAX. OPERATING CONDITIONS

Output Voltage
UCN-5810A, UCN-5812A, UCN-5818A ... ... ............... 55V
UCN-5810A-1, UCN-5812A-1, UCN-5818A-1 . .............0. 75V
Logic Supply VoltageRange .......... ... ... ... ... ... 50Vto 12V
Continuous QutputCurrent . .. ... ... o i e —-25mA
PARALLEL DATA N
(O o0 o 90 0O [ 30 =0 = = I = = Y Y« §
$TROBE o
ENABLE ©

= LAl L el L]
Illl.ll!‘
vow-sesa | (1T 1@ 1]
VACUUM-FLUORESCENT RvERS [ L. L]
" DISPLAY DRIVERS VNN NN
g B
LﬂLJLJI.,JLT_I EEMEEE
BLANKING o
sovo] Lousv +save-] Loy
[/ i/ N NN NN N NG A
\
UCN-5812A
CHARACTER DRIVER
+50V N 45V
1
SERIAL ; SERIAL
DATA OUT i gy FL ~ODATA IN
L :
LeH
-<H
-4\4: I3 &l
~HE(5| |52
<nzlE| |85
4 -3 @
4 T
A E
LEI Ay
i
BLANKING O T3|5E v o st L, © STROBE
L Vs [ ¢ CLOCK

b, Mo, D-1112
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m

MULTIPLEXED INCANBDESCENT LAMP DRIVERS

N ORDER to obtain brightness equivalent to
normal d-c operation, multiplexed incandes-
cent dispiays must be operated at a voltage:

Eurx = E[J(.W

where E.. = the recommended operating
supply voltage,

Eoe = therated d-c lamp voltage, and

N = the number of digits being mul-

tiplexed.
Multiplexed lamps also require isolation diodes

High-current UCN-38258 or UCN-5826B se-
rial-input, latched sink drivers are used to drive
the digits. Their high peak current rating is re-
guired to withstand the substantial inrush cur-
rents created by cold filaments. These BiMOS 1]
power drivers also include internal thermal shut-
down circuitry.

RECOMMENDED MAX. OPERATING CONDITIONS

Output Veltage

to prevent sneak series/parallel paths to unad- UCN-3825B ... 55V
dressed elements. UCN-5826B ......... .00, 75V
Serial-input, latched source drivers provide UCN-5890A/B .. 73V
simple, compact, and economical segment driv- UCN'§891NB """"""""""""""""" 45V
ers for mutiplexed incandescent lamp applica- ) UCN-5895A .. 43V
tions. The UCN-5890A/B and UCN-5891A/B Logic Supoly Voltage Range ... G010 124
feature high-voltage, high-current {500 mA,
peak) Darlington outputs. The UCN-5895A has Continuous Cutput Current
saturated outputs for minimum valtage drop and UCN-5823B . ..o, 1.75A
will source up to 250 mA per driver. The drivers UCN-5826B .o 1.75A
are supplied in an economical 16-pin A" pack- UCN-5890A/B .. ...oivvirnns, —350mA
age or, for improved package power dissipation, UCN-5891A/B ... — 350 mA
a 22-pin “B"” package. In either package style, UCN-5895A ..o — 120 mA
UCN-5890, UCN-5891 and UCN-5895 are pin-
compatible except for output ratings.
58
UCN-B8S18 5 G
DATA QUT
CLOCK —* FOR ;B SEGMENTS
PZR DI&:T
DATA 1N ACTIVE LOW
STRORE AN N\ g £
. y 3
= UCN-5825B
—@—H—g
My
i
I
! By I 1
i A X ~
| @ »
[ X
v

————
TQ OYHER SEGMENTS
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MULTIPLEXED LED DRIVERS

LATCHED source drivers are simple, compact,
and economical segment drivers for multi-
plexed LED and incandescent lamp applications.
The UCN-5895A features saturated outputs for
minimum voltage drop. It sources a minimum of
120mA per driver. The source driver is supplied
in an economical 16-pin ‘A’ package.

A typical common-cathode LED display driver
application is shown below. The high-current
UCN-5821A, alatched sink driver, is used to
drive the digits. Comman-ancde LED displays
would require the use of the UCN-5891A source
driver and UCN-5821A sink driver.

In order to obtain sufficient brightness, multi-
plexed LED displays must typically be oper-

UCN-5895A

CLOCK O
DATA IN O
STROBE Q

ated at greatly increased current. Appropriate
current limiting is required.

RECOMMENDED MAX. OPERATING CONDITIONS
Output Voltage

UCN-582TA ... e 45V
UCN-3890A/B ..o e 75V
UCN-5891A/B ... e 45V
UCN-3895A ... .. i 45V
Logic Supply Voltage Range ......... 50Vt 12V
Continuous Qutput Current
UCN-58B2TA ... 350 mA
UCN-5890A/B ... —350mA
UCN-589TA/B ..o i —350mA
UCN-5895A .. ... ... ... . - 120 mA

+12V
o]

DATA OUT
s FOR 38 SEGMENTS

PER DIGIT

—0 QUTPUT ENABLE

(ACTIVE LOW)

.
P
M
" Y
=\
L
T
i
D
Avnh H{‘
v Ll
123 ™
UCN-5821A TO OTHER SEGMENTS

CLOCK

DATA IN C

+12v G

LATEHES,

DATA OUT
STROBE O

QUTRPUT
ENABLE

el
OTHER
BIGITS

Qug, M, B13
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“

UNIPOLAR MOTOR DRIVERS

DR|VING unipo|ar motors is but one of RECOMMENDED MAX, OPERATING CONDITIONS
the many successfui applications for the

UCN-3800A, UCN-58014A, UCN-5813B, and Output Voltage {Inductive Load)

UCN-5814B BiMOS 1l latched sink drivers. UCN-3800A, UCN-5801A,

The UCN-5801A is an eight-channel driver. The UCN-58138, UCN-5814B .............. 35V
rest are four-channel drivers. The UCN-38748 UCN-5873B-1, UCN-B8T4B-1........... 30V
includes ¢HIP ENABLE and CLEAR functions. Its Logic Supply Voitage Rarge ..., . ... 50Vt 12V

larger 22-lead duai in-line package also allows
increased package power dissipation without the
use of an external heat sink. All devices contain

Continuous Output Current
WCN-3800A ... 350 mA

CMOS data latches, CMOS control circuitry, and [ UCN"SBC” A A QI e 35? ?2
high-valtage, high-current bipolar Darlington UCN-5813B/B-T........oe A
outputs. Internal transient-protection diodes for UCN-58T4B/B-1. ... -
use with inductive loads are included with all
devices.
+:;0Vn
QUTPUT ENABLE {ACTIVME Low) 3
CLEAR l
STROBE
e [
L —
UCN-5800A | N bt
«30V
UNIPOLAR WAVE ORIVE
UNIPDLAR 2-PHASE DRIVE
STROBE —1—! rL r‘ rl STROBE "—ﬂ n ﬂ ]-I
IN 1 ﬂ IN 1 -—J_E m
N2 NCY N2 1 1
IN 3 m N2 rh_l I_—F
IN & L IN 4 J_| '_‘
2uT | __l ouT 1 —*--l l_‘——
auT 2 T ouT 2 ——'—] i_
ouT 3 L OWN —— 0T 3
ouT & —I L aut ¢ '——' _L_

B ND, AL AA?
DT ML, A-11.848 DHE N3, ALl
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THERMAL PRINTHEAD DRIVER

DESIGNED primarily for use with thermal
printheads, the UCN-5832A is optimized
for low output-saturation voltage and high-speed
operation. Each device has 32 bipolar, open-col-
lector saturated outputs, a CMOS data latch for
each driver, a 32-bit CMOS shift register, and
CMOS control circuitry. A CMOS serial data out-
put allows these devices to be cascaded in appli-
cations requiring more than 32 bits.

with 0.600" row spacing. Under normal condi-
tions, all outputs will sustain 100 mA continu-
ously without derating. They can also be supplied
in unpackaged chip form or in a leaded chip
carrier.

RECOMMENDED MAX. OPERATING CONDITIONS

OutputVoltage . ... 40V
Logic Supply Voltage Range

The UCN-5832A is supplied in a 40-pin DIP Continuous Qutput Current. .............. 100 mA
+12V 412V
T UTPUT
O ZNAGIL
STROBE O
1] Vpe bl c[ag] 1) Vap bl cf4s 0O CLOCK
DATA IN O 2 3% z 39 DATA OUT

3] ves _L l OEl 3 Vs 1 l GE| 3¢8]
= @ls [ T HoelaT T st T Ho={33
= <H > 28 :=Ia<]- pPt
© Joc {38 ‘ ‘ ::sleq- ool 5]
A e . ’ o -

B LocH Hoe 33 | (3 33} ‘

5 laH Hoe32 | ‘ 3 < H {32 ‘
m-(]-m o e m-!}HSI m-:d-m el 1o Hoood 5T
lcHEE| (212 -G 1 |2 £\ llpel
|14—E g2l & E I3 |2aﬂ-5 E, B § =]
13 o \\ B [e] ] T3 la’H = I
|-|-oq- {27 |4aq;- z
18 L H el 28] 15 1= H 28]
T6 L H DoalzE) To e H 2%
edy L>za] 17 Lo} tLoel2d]
8 o H J Lonlz3) T e H Homdad
{191ac] {on 2] s L H I_-|>---zz
e g e s el 2 e 30V T o
5 UCN-5832A UCH-5832A 5
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IMPACT PRINT-HAMMER DRIiVERS

THE UCN-5825B and UCN-5826B 4-bit shift register/latched drivers
are specifically designed for use with high-current inductive Ipads
such as impact printers, solenoid, relays, and stepper motors. A
CMOS serial data output allows cascading drivers where more than 4
bits is required. Except for output-voltage ratings, the two drivers are
identical.

A bilevel current driver is shown. This application takes advantage
of the split supply capability of the device. A relatively high turn-on
current provides for high-speed operation and overcomes the inertia
of a heavy solenoid or relay armature. The reduced holding current

generates minimum heat and allows for improved power supply
efficiency. \

RECOMMENDED MAX. OPERATING CONDITIONS
Output Voltage (Inductive Load)

UCN-5825B Lo e 35V
UCN-5B26B ..o e 60V
Logic Supply VoltageRange ............................ 5.0Vt 12V
Continuous Qutput Current. .. ... e 1.75 A
+BY +30V
UCN-582613 ? e
CLOCK — STROBE
DATA IN DATA QUT
O -5V

ENABLE
(ACTIVE Low}

Deg. Ko, 8+ 1502
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RELAY AND SOLENOID DRIVERS

BiMOS Il DRIVERS provide an interface flexibil-

ity beyond the reach of standard logic buffers
and power-driver arrays. Drivers with internal
transient-suppression diodes are ideal for use
with relay and solenoid loads.

Series LUCN-5840A sink drivers feature isolated
logic and power grounds that allow split-supply
operation or isolated grounds for reduction of
transients and noise currents on common logic/
load ground lines. The UCN-5890A and UCN-
58908 source drivers require load supply volt-
ages of atleast 20 V. For lower-voltage operation,
the UCN-5891A or UCN-58918B is recom-
mended.

The serial DATA ouTPuT allows cascading for

+5VY 1BV
Q9 0
UCN-5843A

LATCHES

DATA QUT
STROBE O

QUTPUT o
ENABLE

(ACTIVE LOW)

+36V
[w]

Cwg, Na. A-12.547
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CLOCK ©
DATA IN O
STROBE O

interface applications requiring additional drive
lines, The QUTPUT ENABLE can also provide a
CHIP ENABLE function that uses a minimum num-
ber of drive lines to control output from several
packages in a simple multiplex scheme.

RECOMMENDED MAX. OPERATING CONDITIONS

QOutput Voitage (Inductive Load)

UCN-BB4TA Lo e 35V
UCN-5842A Lo 50V
UCN-5843A L. 60V
UCN-3890A/B ..o 50V
UCN-589TAB ... o 3BV
Logic Supply Voltage Range ......... 50Vtol12V
Continuous Output Current. . ............. 350 mA
+5V +48Y
¢ o

> DATA OUT

—C QUTPUT ENABLE
(ACTIVE LOW)

Jug. Ao, A-17.568



MULTI-CHANNEL INTERFACE
TO HIGH-POWER LOADS

SPRAGUE BiMOS Il power drivers can also be
used as multi-channel pre-drivers for discrete
high-current semiconductors, reducing the need
for many discrete components. BiMOS 11 sink
drivers provide enough switching current to the
bases of discrete PNP power transistors for load
currents of up to 20 A. Higher load currents can
be obtained by using power Darlington devices.
BiMOS Il source drivers may require discrete
Darlington power drivers for significant load cur-
rents, but have the advantage of allowing rather
wide load-voltage swings.

Higher voltage requirements can be satisfied
with discrete semiconductors or with the BiMOS
Il devices described below.

For a-c loads, source drivers can be used to
provide gate current (with appropriate current
limiting) to a power SCR cr triac. This scheme
can provide an economical approach to many
applications such as driving incandescent lamps
or a-c motors with current levels of up to 20 A,

BiMOS SMART POWER INTERFACE DRIVERS
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BIMOS ICs
FOR ELECTROLUMINESCENT DISPLAYS

INTRODUCTION

Sprague Electric Company has introduced a new set of 32-channel EL
driver chips that utilize the patented BiMOS process. BIMOS incorporates
CMOS and high-voltage bipolar devices on the same junction-isolated
substrate. Amang the advantages of BIMOS technology are micro-
processor compatability, low-power logic with superior noise immunity and
supply voltage range, high-current bipolar output capability, and space-
saving integration with its corresponding component-count reduction. A
brief description of the BIMOS process and the ac TFEL drive scheme is
followed by an analysis of the design and performance of the row and
column driver chips, UCN-5851/52 and UCN-5853/54, respectively. The
row driver chip incorporates a 32-bit shift register with outPuT ENABLE and
sTRose together with 32 high-voltage open-drain DMOS transistors, each
capable of withstanding 280V and sinking 120 mA. The column driver chip
is composed of a 32-bit shift register, 32-bit latch, ouTPUT ENABLE circuitry
and 32 source-sink outputs rated at 80V and = 20mA. Each chip is pin-
compatible with existing 32-channel EL drivers, and is available with
clockwise or counter-clockwise output sequencing to facilitate layout of
printed circuit boards.
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THE EL SYSTEM

The electroluminescent display is a matrix of pix-
els, usually square, formed by the intersections of
row and column electrodes that are bonded to the
back and front, respectively, of the insulated active
tayer. The active region consists of an electrolumi-
nescent layer (ZnS doped with Mg) electrically iso-
lated on both sides by an oxide dielectric. The
intarsection points of the row and column electrodes
form capacitors that, when charged beyond a certain
threshold voltage, provide sufficient electric field for
photonic emission in the luminescent layer. Althcugh
the brightness vs. applied waveform characteristics
of these pixel-capacitors are not fully understood,
present refresh drive techniques produce a display
with high readability, that is, good contrast under a
variety of light conditions and an extremely wide
viewing angle.

The threshold voltage for light emission is reached
by driving the rows negative (— 140 V) and the col-
umns positive (+ 40V to + 80V) relative to ground,
resulting in a pixel voltage which equals the sum of
both driving potentials. Individual pixel control is
accomplished by selecting the rows one at atime and
puling high only those columns which correspond
to on pixels. (Figure 1).

After each complete scan, the entire display is
refreshed by pulling all rows up to a high positive
voltage through the row driver clamp diodes. This
action reverses the applied pixel field, causing an
additionat light puise and supplying the necessary
bipolar drive waveform. The entire display is strobed
about 80 times a second, resulting in a flicker-free
image. The typical display size of 256 rows by 512
columns provides reasonable graphics capability
and can display 25 lines of 80 characters each.

PROCESS TECHNOLOGY

The UCN-5851/4 EL driver chip set is fabricated
using Sprague’s highly adaptive BIMOS ! process.
Through this fusion of CMOS, bipolar and high-volt-
age DMOS technologies, Sprague enables the user
to link microprocessors with high-voltage, high-cur-
rent, and high-speed peripheral devices. The use of
epitaxy permits the incorporation of high-perfor-
mance, high-voltage bipolar devices while also
maintaining controllable MOS thresholds. The up-
down isolation that forms the device tubs permits the
use of resurf field control, yielding N-channel DMOS
devices that break down above 250 V. The up-down
technique also reduces chip area by minimizing
isolation-wall side diffusion.

EL BLOCK DIAGRAM

TOP COLUMN DATA ==y e e e =
3 [ 3

UCN-5853 UCN-5853
0DD ROW
—_ ot | EVEN ROW
DATA 2 F H 2 DATA
z1- b
Z|: :
{317 pEAm
|
! l
] ELECTROLUMINESCENT 1
: PANEL H
i 1
! |
e A= — &
-] —] «©
e =1 %
z | =z
ol N 5]
=2 )
e | -]
UCN-5854 UCN-5854
BOTTOM COLUMN DATA J L __________ J Dwg. No. W-134
FIGURE 1
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BIPOLAR PROCESS CROSS-SECTION
LATERAL FNP

Dwg. No, W-135

FIGURE 2

MOS PROCESS CROSS-SECTION
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sQGOD SO0GQ D S G D
| WS
n- epi

p- sub

Dwg, No. W-138

Figures 2 and 3 show process cross-sections for
BiMOS |I. The devices available are low-voliage
PMOS, low-voltage NMOS, lateral PNP, vertical
NPN and N-channel DMQOS transistors. The low-
voltage NMOS devices are built in the p-well, which
also serves as the DMOS gate region and upper
isolation. The P+ buried layer beneath the low-
voltage NMOS prevents parasitic CMOS latch-up,
and also serves as the lowerisolation. The low-voli-
age PMOS and lateral PNP transistors are built with
the same P + diffusion, which is suitably controlled
to provide the NPN base regions and low-resistivity
diffused resistors. The shallow N + regions serve
as low-voltage NMOS sources and drains, and also
as the NPN emitter diffusions. Also available to the
designer are polysilicon resistors at 2k§2 per square.

The voitage capabilities of the NPN and PNP
transistors range from 5V to 100V, depending on
layout spacings. Higher voitage devices require N+
guard rings as shown in the bipolar cross-section.

FIGURE 3

s—150

The high-voltage PNP requires field plating for reli-
ability considerations. The high-voltage N-channel
DMOS, field plated over drain and body regions, may
be constructed to yield breakdowns from 100V to
over 300 V. Test devices are still being characterized
1o determine the effects of the P+ buried layer resurf
shelf on breakdown voltage.

ROW DRIVER BLOCK DIAGRAM

The UCN-5851/52 row driver function is shown in
the block diagram of Figure 4. The row driver consists
of a 32-bit shift register with ouTPUT ENABLE and
sTROBE lines which can be used to turn all 32 outputs
oN or oFF. Data enters the shift register on the high-
to-low clock transition, a logic “1" input causing the
corresponding DMOS output to pull low. Typically, a
single "1 is clocked through the shift register and
the rows are pulled low one at a time using ouTrPUT
ENABLE. After 2 complete scan the substrate common
(GND) pin is pulled high, forward-biasing the body-
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ROW DRIVER BLOCK DIAGRAM

Vbp ©

CLOCK O—D - i

-
e

32-BIT SHIFT REGISTER

—D—-o SERIAL
DATA OUT

SERIAL

DATA IN

OUTPUT _

ENABLE

STROBE

GROUND
OUT1 OUTy4

drain diodes present in each DMOS structure, and
pulling all outputs high.

Since the DMOS gates switch between ground
and Vop, output current.capability is strongly affected
by the logic supply voltage. At Voo, = 5V, the output
on resistance is about 300}, decreasing to approx-
imately 10002 at Voo = 12V. A serialpata ouT pinis
provided for cascading the shift register.

FIGURE 4

)
N

OUTq7 OUTg, Dwg. No. W-137

CCLUMN DRIVER BLOCK DIAGRAM

The block diagram of Figure 5 shows the UCN-
5B853/64 column driver. Like the row driver, the device
contains a 32-bit shift register with a serial output
for cascading additional drivers. However, data
enters the shift register on the low-to-high clock
transition, with a data “1” causing the corresponding
output ta turn on. In this state the output sources

COLUMN DRIVER BLOCK DIAGRAM

OUTPUT

ENABLE
LATGH

ENABLE

CLOCK

SERIAL
DATA IN

IOm4Hw - nm>@D

SERIAL
DATA QUT

ouT,

ouT,

WmIOA>»C

OUTg
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FIGURE &
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current from the high-voltage Darlington drive,
causing an on pixel. The column driver also contains
a 32-hit latch that serves to hold currently displayed
information while a new set of data is being clocked
through the shift register. The transfer of data from
shift register to latch is controlled by the LareH ENABLE
input. The shift register data present at the negative-
going edge of the LATCH ENASLE signal is retained in
the latch. An ouTPuT ENABLE “0" causes all outputs
to pull low regardless of the data present in the latch.
The ground-clamp diode shown is the inherent
N-DMOS body/drain diode, while the supply rail
diods is an added diffusion in the high-voltage
pocket.

ROW DRIVER PHOTO

Figure 6 shows the row driver layout in silicon form.
The 32-bit shift register and gating logic are con-
tained in the centet, and the large NMOS and PMOS
transistors, which drive the output gates, can be seen
on either side of the CMOS array. The 32 high-volt-
age N-channel outputs are lateral open-drain DMOS
devices. These occupy three sides of the chip, while
the remaining end is used for logic and ground pads.
All front-end buffers and input protection are con-
tained in the spaces between the CMOS logic and
DMOS outputs. In addition, eight small high-voltage
test devices can be seen in areas adjoining the logic
buffers.

FIGURE 6
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COLUMN DRIVER PHOTO

The silicon implementation of the column driver
chipcan be seeninFigure 7. As in the row driver, the
center area contains the CMOS logic array, which
is comprised of a 32-bit shift register, 32-bit latch,
gating logic, and inverters to drive the source and
sink sections of the cutput cells. All logic and supply
pads are on one end of the chip flanked by their
resective buffers and input protection. The other
three sides of the chip contain the 32 sink-source
outputs, 10 of which were relocated to the chip end
to facilitate bonding. The Darlington source drivers
can be seen just inside the high-voltage supply metal
bus, while the output pads and lateral high-voltage
N-channel DMOS sink transistors lie outside on the
periphery of the chip.

COLUMN DRIVER OUTPUT SECTION

The column driver output section is shown in Fig-
ure 8. It consists of a bipolar level shift, bipolar source
drive and lateral N-channel DMOS sink transistor.
The level shift is driven by the CMOS logic through
a resistor divider, which minimizes the static logic
current (Ipp) when the source input is high. The level
shift current, drawn from the high-voltage supply rail,
is limited to about 80 pA per channel. This yields
about 2.0 mA per chip, a 70 percent improvement
over first generation EL column drivers. The level
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FIGURE 7
shift drives a high-voltage lateral PNP which in turn may be pulled from the output. This feature also
drives the Darlington output. The gate of the DMOS bypasses any turn-off defay associated with the siow
sink transistor is driven by the CMOS logic, out-of- lateral PNP transistor, enabling the output structure
phase with the source input, to switch at speeds greater than 400 kHz. The series
The circuit configuration ensures minimum diode does not add appreciably to the DMOS sat-
crossover current, because the DMOS transistor uration voltage.

must turn oFF the source drive before any current

COLUMN DRIVER LEVEL SHIFT AND OUTPUT

» VBB
< SOURCE
? DARLINGTON
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FIGURE 8
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ROW DRIVER OUTPUT CURRENT
AS AFUNCTION OF OUTPUT VOLTAGE
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ROW DRIVER RESULTS

The current and voltage characteristics of the high-
valtage open-drain DMOS device are shown in the
graph of Figure 9. At +25°C, the typical oN resis-
tance is 1000} and the saturation current (taken
at Vps = 30V) is about 120 mA, a 50 percent
improvement over first generation devices. The sat-
uration current varies with temperature from 87 mA
at +125°C to 132mA at 0°C. At a sink current of
50maA, the voltage drop is 6.5V at + 25°C, increasing
to 13.2V at + 125°C, yielding a temperature coef-
ficient of 67mV/°C.

Inthe oFF state, leakage is typically below 0.1 WA
and is constant until avalanche breakdown is
encountered at about 280 V. The device can switch
250V and 120 mA. No latching will cceur, evenifthe
load is decreased to 001 raising the instantaneous
power dissipation to over 30 W. This square safe
operating area enhances the reliability of the device
while increasing the scope of possible applications.
The switching speed, though probably limited by the
CMOS output inverter current capability, exceeds

FIGURE 9
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1MHz. The body-drain diode exhibits a voltage drop
of 115V at 100mA. Logic power dissipation is 0.1mW
at fork = 10kHz, increasing to 10mW ata 1MHz clock
rate.

COLUMN DRIVER RESULTS
The capability of the column driver is determined
by the sink and source current capability, and by the
speed and efficiency of the push-pull output stage.
The graph in Figure 10 illustrates the current capa-
bility of the bipolar Darlington source driver. The
saluration voltage in the linear region, measuring
2.5V at 20mA, is better than can be economically
achieved using a MOS source device. This voltage
is important because it represents power wasted in
the column driver outputs each time a pixel is turned
on. A 1V difference in source saturation voltage may
lead to as much as 250mW of unnecessary power
dissipation. At 20maA, the source saturation voltage
varies from 2.05V at 0°C to 1.9V at + 125°C, giving

atemperature coefficient of —1.2m V/°C.
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COLUMN DRIVER SOURCE CURRENT
AS A FUNCTION OF GUTPUT VOLTAGE

200
& UGN-5853/54
C =
i 180 ™, Vpp = 12V
& Vgg = BOV
s BB
% Tp =+25°C
-,
=
z \
= 120
z
[
o
=
s
Q
[
g 80 A
=
2
o)
—d
i
=
w
-
I 40
o
I

0 \

50 52

HIGH-LEVEL OUTPUT VOLTAGE IN VOLTS

The voltage/current characteristic of the N-chan-
hel DMOS sink device is shown in Figure 11. At
+258°C, the on resistance is 305€). The saturation
current is 41mA, measured at 25V. At 20mA, Vos
varies from 6.6V at0°C 1o 8.2V at + 125°C, yieiding
2 12.8mV/~C temperature coefficient. The body/drain
diode in the DMOS device shows a forward voltage
drop of 118V at 20mA ( + 25°C). The Vg rail clamp
diode drops 0.91 V at 20mA and + 25°C. The actual
breakdown voltage from the Ve rail to ground
exceeds 90 V.

54

FIGURE 10
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The output switching speed exceeds 400kHz at'
80V with a 30pF load to ground. Investigation is
currently underway to determine the output power
dissipation due to switching losses and capacitive
charging, which varies with output switching speed
and duty cycle. Static leakage is very low during both
high and low output states. The logic dissipation is
about 0.1mW at fc k. = 10kHz under typical condi-
tions, increasing to 8.5mW at a 1 MHz clock rate.
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COLUMN DRIVER SINK CURRENT
AS A FUNCTION OF QUTPUT VOLTAGE
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FIGURE 11
CONCLUSICN

The Sprague UCN-5851/52 and UGN-5853/54 EL driver chip set offers
increased performance and reliability, meeting the increasing demands
of the display industry. Higher voltage column drivers mean increased
display brightness and contrast, while giving the assurance of a larger
safety margin in operation. Greater current capability minimizes pixel
brightness variations, which can be caused by varying line resistances
and changing electrode capacitances. The higher current and high speed
also permit the use of larger panels as user needs increase. The rugged-
ness of these drivers is enhanced by the wide current and voltage margins,
as well as by the square safe operating area of the sink devices, and the
high-current clamp diodes. Both parts are available in 40-pin DIPs (plastic
and cer-DIP), 44-pin plastic leadless chip carriers, 44-pin hermetic cer-
quad packages, and in chip form for TAB installation.
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BiMOS: A MERGED TECHNOLOGY FOR
CUSTOM AND SEMI-STANDARD POWER

INTERFACE ICs

BiMOS power interface continues to advance its technological
capability, expand to new applications and users, afford a growing
product selection, provide costreduction solutions, and offer
improved reliabllity and increased alternate sourcing, However,
with the recent focus on other merged technologies, many have
overlooked BiMOS. This paper highiights limits, relative merits,
and newer developments In BiMOS power integrated circuits.

INTRODUCTION

Smart power interface ICs originated within
Sprague Electric in 1977, and became a quiet
revolution with an intuitive, innovative shaping
of technology to satisfy a need. These power
integrated circuits began with a creative evoiu-
tion of power interface circuitry dating to
1970. The merging of bipolar (Bi) with CMOQS
{MOS) logic was driven by an exploding need
for power interface compatible with micropro-
cessors. Initially, it combined a quad “D” latch
with faur high-current/high-voltage Darlington
outputs. Although not normally attempted,
both a new product and a new process were
concurrently and successfully attempted. The
breakthrough spawned semi-standard BiMOS
power interface.

5—157

Semi-standard power interface ICs were the
response to applications-driven or market-
driven developments that propelled BiMOS as
a very important technology. This market
(applications) driven strategy preduced a vari-
ety of products targeted, increasingly, toward
specific applications and multiple customer
use. Expectations are for this to continue.
However, other forces (particularly the focus
on semi-custom ICs and the ability to simplify
customizing} are stimulating an increased
diversity. With a mature process, a CAD {ibrary
and tools, diversity means keen interest In and
heightened demand for custom BiMOS power
integrated circuits.
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Table 1 — BIMOS Evolution

CMOS Logic Bipolar Power Relative Traits
BIMOS Dimension Logic Speed Qutputs and Ratings Advances Merit/$
| guNMOup 518V 1 MHz NPN/PNP <100V >500 mA Oldest Good
1l 8uNMO P 515V 5 MHz NPN/PNP <100V >2 A Speed/Size Lower
1] 8 uNAZ yP 515V 5 MHz + DMOS =200V =100 mA High Voltage  Modest
IV 55 uNf7 uP 57V 5 MHz Al <100V =2 A Density/$ Lowest

DIVERSITY: DRIVING FORCE

Forces of diversity include systems manu-
facturers striving for new products rapidly tail-
ored for specific applications, an acuie aware-
ness of semi-custom and custom ICs, increas-
ed semiconductor supplier use of CAD design
and chip layout, automated processing, manu-
facturing, and testing of ICs, and (everywhere)
swift, fierce international competition. All of
these factors (and more) are stimulating new
demands for a competitive advantage. They
are accelerating the need for semi-standard
(applications-driven) and custom smart power
BIMOS ICs.

Aiding movement toward greater diversity
are expanded product offerings, a large num-
ber of new users, ever-broadening applica-
tions, and recent technological developments.
From inception in 1977, BiMOS has become a
mature, high-volume technology that has
advanced and diversified with later genera-
tions. Second generation BiIMOS provides size
and chip-cost reductions and greatly improved
switching speeds. Another later generation
(BIMOS IV) cut chip size even further to reduce
cost per output. BiIMOS Il provides high-
voltage outputs (150-200 V).

More recent circuits often include functions
not originally used. Added to the bipolar
power/CMOS logic basics are analog func-
tions {control and amplifiers) and protective
circuitry {thermal, over-current). This potential
for diversity is also enhanced by possible com-
binations of bipolar (power or analog), CMOS
logic, power {vertical) DMOS outputs, high-

-voltage (lateral) DMOS outputs, and improved
protection diodes.

The potential for further diversity involves a
better awareness of the technology and a
determination of whether a circuit should be
custom or semi-standard. Many new 1C pro-
grams have begun as discussions of custom
devices, only to evolve into non-proprietary
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semi-standard ICs as volume criteria, design
funding and decision delays preclude exclu-
sive use.

TECHNOLOGY CHARACTERISTICS

Over the past several years BIMOS has fol-
lowed an Olympian path(faster, higher, farther)
as developments in process technology, in-
creases in voltage, current, and power, and
many new circuit functions and applications
have formed an explosive, accelerating force
dubbed “smart power.” From the original quad
latch/driver IC rated at 50 V/500 mA per
output, BiMOS has expanded to 32-bit drivers
(64-bit in the offing), 200 V levels, 2 Aloutput,
and a variety of shift registers, latches,
random logic, protection diodes, and
protective circuitry such as thermal shutdown.
Logic {shift register) speeds have climbed to
over 5 MHz {from 1 MHz, 5V logic) as CMOS
was shrunk to improve performance and
reduce cost. The conservative approach to
BiMOS has resulted in 3.5-4 A peak ratings for
2 A driver outputs, and, often, the option of
voltage selections that exceed nominal
ratings at very little additional cost.

The evolutionary changes in circuit capabil-
ities and specifications are listed in Table 1.
Early concerns included faster shift register
speeds, smaller and lower cost chips, and
high-reliability military packaging and screen-
ing. Subsequently, concerns for higher current
and power, considerably higher voltages
(>100V), smaller packages (now SMD
versions), and more outputs per chip (serial-
input ICs) spurred further variations of BiMOS.
The characteristics of BIMOS | through IV
offer a technology choice based upon system
design requirements, although the first gener-
ation (BiMOS [) is no longer used for new
designs. The second generation (BIMOS 1} will
be superseded, primarily, by the smaller
BIMOS IV versions.




FIGURE 1
UCN-4810 10-Bit Driver — 80V, 50 mA
16050 2q. mils

FIGURE 2
UCN-5810 10-Bit Driver — 80V, 50 mA
8885 sq. mils

FIGURE 3
UCN-5818 32-Bit Driver — 80V, 50 mA
23485 sq. mils

All BiMOS versions now have metal-gate
CMQOS inputs; however, the use of silicon gate
technology may further enhance BiMOS
power interface. Current density requirements
dictate use of heavy (thick) aluminum intercon-
nect for the high-current circultry, and the 25
kA metallization has complicated any early
change to silicon gate CMOS. It should be
noted that polysilicon is now used for high-
value circuit resistors in a number of the pres-
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FIGURE 4
UCN-5832 32-Bit Driver — 40V, 150 mA
23250 sg. mils

FIGURE 5
UCN-5833 32-Bit Driver — 40V, 100 mA
15873 so. mils

ent power integrated circuits, so a future con-
version to silicon gate technology is antici-
pated. Also of concern is the increasing use of
iwo-level metallization (now used for high-
current bipolar power integrated circuits). As
chip outputs increase in number and current,
the two-level interconnect offers advantages
of current density (per unit area} and positively
affects both performance and cost.

EVCLUTION
An important comparison is shown in Fig-
ures 1through5. In Figure 1 is an early BIMOS
interface 1C, a 10-bit serial-to-parallel driver
rated at 60V and 50 mA. In the second genera-
tion UCN-5810 (Figure 2), the chip area is re-
duced by 45 percent, while logic speed
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increased by about 500 percent. The 32-bit
UCN-5818in Figure 3 (also BiMOS I}, is only 46
percent larger than the chip in Figure 1,
although it contains 32 rather than 10 outputs.

Another 32-bit BIMOS |l power integrated
circuit (UCN-5832, Figure 4) is approximately
the same size, but contains 32 outputs each
rated at 100 mA and 50 V. Compare this to a
BIMOS IV version with similar ratings, the
UCN-5833 shown in Figure 5. A BIMOS [V ver-
sion of Figure 3 would be a chip with about the
same dimensions as those of Figure 5.

The BIMOS evolution has produced much
rmore complex power integrated circuits with-
out increasing chip size. This increase in cir-
cuit density dramatically affects performance
and cost while adding new prospects for
single-chip interface ICs.

One BIMOS development isembodied inthe
larger, high-voltage UCN-5910 {not shown).
This BiMOS [l {(150-200 V) 10-bit IC is a func-
tional equivalent to Figures 1 and 2. The pres-
ent high-voltage technology yietds chips com-
parable in size to the original BIMOS ICs,
although switching performanceis far inferior
to the BiMOS [i and IV processes. The hybrid
nature of the newer BIMOS, with its ability to
provide high-voltage lateral DMOS, may allow
shrinking of many future high-voltage smart
power |Cs, especially those with low to mod-
est current outputs.

Another aspect of the evolution is iliustrat-
ed by higher power ICs. The original BiMOS
power integrated circuit was the UCN-44(1, a
quad latch/driver rated at 50 V (inductive, 35 V)
and 500 mA per output. The much newer, high-
power UCN-5826 is a four-bit serial-to-parallel
IC with a 60 V {Inductive} sustaining voltage
rating and a conservative, continuous current
rating of 2 A {peak, 3.5-4 A). Despite addition of
a shift register, improvernent of inductive volt-
age capability, and dramatically increased
output current, the change in chip size was
minimal (from 7200 to 19300 sqg. mils). Future
designs with bipolar outputs and two-level
interconnect will further reduce the size of
high-current chips and allow lower output ON
impedance to minimize power dissipation.
Merged chip designs, needing increased
switching speed and improved safe operating
area, will adopt increased use of high-current
DMOS (vertical) outputs. BIMOS offers a mix-
and-match technology that can combine verti-
cal and lateral DMOS outputs with the older,
proven bipolar types.

TECHNOLOGY COMFARISON
Bistinguishing between competing power
IC technclogies is increasingly difficult, and
especially so among the merged processes.
BiMOS is based upon a bipolar process, Add-
ing CMOS logic means additional process and
masking steps beyond either linear bipolar or

Tabkle 2 — Technology Comparison

Qutput Characteristics Logic Traits fechnological Merit

Process Limits Drive Form Density Power Speed Complexity Cost Maturity
Bipolar 8 AB0 Y High  PNP/NPN Low High Slow Low Low  Oidest
2L BARSY High PNP/NPN Medium  Modest Modest Low/Mild Mid  Proven
BiMos 4 Af200V High  PNP/NPN High Very Low Fast High High  Proven
C/NDMOS 2 A/60 V Low  NMOS™ High Very Low  Fast High High Recent
C/.DMOS 05 AJ300V  Low  NMOS™ High Very Low Fast High High Proven
NOTES:

1) Bootstrapping NMOS normally used for source outputs, although PNP can be Implemented.
2) Bootstrapping required (charge-pump circuitry and emitter-follower scheme) for source outputs.

3) I’L: Includes both single and double epitaxial precess limits.
4) C/VDMOS = CMOS!Vertical DMOS
8) CILDMOS = CMOS/Lateral {high-voltage) DMOS
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m

I:L. Presently, BIMOS provides power and ana-
log bipolar, CMOS logic (metal-gate, medium-
density), high-voltage, medium-current lateral
DMOS, high-current, medium-voltage vertical
DMOS, improved (very low parasitic beta) fly-
back dicdes, polysilicon or diffused resistors
and protective functions:;

Bipolar

Power Outputs — NPN and PNP
Analog Amplification and Conirol
Diodes — Output Transient Protection

Merged Outputs

P-Channel/NPN (Source)
N-Channel/NPN (Sink)
MOS
CMOS Logic (Analog Possible)
Power Outputs — Vertical DMOS
(N-Channel
High-Voltage Qutputs — Lateral DMOS
(NMOS)
Control/Protective
Thermal Shutdown
Cver-Current
Cver-Voltage
Power-On Reset
Passive Components
Diffused Resistors 150 Q /square
Polysilicon Resistors — 2 k@ /square

Compared to competing technologies,
BiMOS offers a greater variety of output rat-
ings and functions, speed and power advan-
tages of CMOS logic, and competitive cost. It
provides single-chip, complex, multiple output
Smart Power ICs, proven military reliability,
and a maturity unequaled by other alter-
natives,

The evolution of BiIMOS semi-standard
power interface started with a user need to
combine a power array (bipolar) with an octal
latch (CMOS) and continues to provide perfor-
mance, size/space, reliability, and cost advan-
tages. (One 32-bit IC approaches five cents an
output.) Although these semi-standard, appli-
cations oriented power integrated circuits will
endure, another potential and largely over-
locked market exists in custom BiMOS power.
With the tools listed previously, user/vendor
partnerships can create new and supetior
products for nearly any system,
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Highlighting the possibilities are recent

activities with innovative leaders in;

Appliances

ATE/instrumentation

Automotive

Brushless DC Motors

Flat Panel Displays

Military Avionics

Printers (Impact and Impactiess)

Telecommunications

Many of these discussions have focused on
design and development of generic or semi-
standard BIMOS ICs. However, recent dia-
logue has, increasingly, been oriented toward
custom programs. A particular system design
might be optimized with a different combina-
tion or number of the ingredients listed earlier.
Examples include a 24-bit driver, a 115 V line-
operated brushless dc motor circuit, special
ICs for telecom, MUX driver ICs for automo-
tive, and CMOS logic readback for ATE and
instrumentation.

CUSTOM BiMOS

Originally developed for specific. applica-
tions and functions, BIMOS power integrated
circuit technology is now a ready, mature, and
cost-effective approach for custom programs.
It must’ be noted that Sprague does not
envision a workable semi-custom potential for
BiIMOS power ICs. The variables of voltage,
current, logic, output lines, protection, pack-
aging and testing tend to overwhelm any
prospect of creating semi-custom chips. The
established direction toward semi-standard
ICs will continue but many new activities will
branch into custom ICs.

The creation of a custom BiMOS power inte-
grated circuit, optimized for a specific system,
is quite straightforward and uses a proven
CAD cellular library of functions (latch, S/R,
thermal shutdown) and components (bipolar
power cells, PNPs) to assemble a new circuit.
However, despite this cellular design tech-
nigue, new BiMOS power integrated circuits
are much like other custom designs and take
much longer than any conventional semi-
custom design. The disadvantages of design
funding and longer program schedules may be
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balanced by the cost and performance advan-
tages of an optimized, volume design. With
improvements in logistics, the elapsed time
for a custom BiMOS design is expected to
diminish, and allow an early strategic advan-
tage to the swift and sure.

APPLICATIONS EXAMPLES

As mentioned previously, opportunities
abound for both custom and semi-standard
BiMOS., Certain types of systems have a
greater leverage factor (many power integrat-
ed circuits per design) than others. impact and
thermal printers, flat panel displays, and ATE
{automated test equipment) represent types of
uses with a high content of Smart Power |Cs.
To illustrate, typical printer examples are
shown in Figures 6 and 7.

+BY

+30V

An example of a high-efficiency impact
printer, using a split supply (bilevel current
drive) is shown in Figure 6. Previously these
printers have used vast quantities of TC-220
discretes. With this BIMOS design, both com-
ponent count and cost are greatly reduced.

Another example is thermal printer drive,
High-speed, high-resolution systems require a
great many drive lines, as do flat panel, matrix
displays. Space, package size, cost per out-
put, and switching speed are important. Fig
ure 7 is an example of a smart 32-bit driver
{used both in chip and PLCC form) to meet
space/resolution constraints. Newer BIMOS
power integrated circuits dissipate consider-
able power, and high pin-count power pack-
ages are needed as output lines and currents
escalate.

UCN-5826B o ?
— +30
CLOCK O 0 STROBE Vout
-15
DATA IN O 0AaTA QUT
v “5
+45
— -15V Vigan {5
— —

QUTPUT
ENABLE
(ACTIVE LOW)
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X

FIGURE 6

Serial-Input, High-Power (2 A} Impact Printer Driver
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FIGURE 7
Serial-lInput, 32-Bit Thermal Printhead Driver

CONCLUSION

Opportunities for custom BiMOS power interface are increasing.
Users can take advantage of several years of evolution of design
and process; a CAD library, automated testing, proven reliability,
and cost and size reductions all gained through preduction experi-
ence. Technologically, BIMOS power affords an array of unsur-
passed capabilities but lacks exploitation in custom ICs. Systems
requiring many output tines are the most natural targets, although
use is more limited by imagination than any other factor.

The increasing need for innovative products, rapidly executed
and offering strategic advantages, focuses on greater diversity for
system, function, and components. Key aspects of the in¢creased
use of custom BIMOS power ICs are maturity, technological
advantages, innovation, swift execution, and diversity. Change
and progress are relentless. BIMOS power is the ready-made tech-
nology for many of today’s custom power ICs.
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