i ~ CD4094B Types

Data sheet acquired from Harris Semiconductor
SCHS063

CMOS
8-Stage Shift-and-Store o

QUTPUTS
DATA

Bus Register Features: @ o 3Tace o's

. REGISTER Qs
® 3-state parallel outputs for connection to common bus

High-Voltage Types (20-Volt Rating) - = Separate serial outputs synchronous to both positive stocme \[ 88T
and negative clock edges for cascading REGISTER
: i - . ® Medium speed operation — 5 MHz at 10 V {typ.)
. . CI.)4094B is an 8stage serial s hift ® Standardized, symmetrical output characteristics ShIE | 3-s7ate ;:"',"
register having a storage latch associated ® 100% tested for quiescent current at 20 V outeuts | Y8

with each stage for-strobing data from the ® Maximum input current of 1 4A at 18 V over full package-

serial input to parallel buffered 3-state out- temperature range; 100 nA at 18 V and 25°C Ry evTRUTs B aR

uts. The parallel outputs may be connected = Noise margin {full package temperature range): T e T e fealt
p P p Y re A
directly to common bus lines. Data is shifted 1Vat VD?;S Vt v 1";‘\”‘“ Vpp =10V

aps A . . & DD =
on hm:z't"e clock transitions. fThe ddm r"" #5-V, 10-V, and 15-V parametric ratings FUNCTIONAL DIAGRAM
each T r.eglster stage, It@psterre ¢ N\ .e ® Meets all requirements of JEDEC Tentative
storage register when the STROBE input is Standard No. 13B, “Standard Specifications
high. Data in the storage register appears at for Description of ‘B’ Series CMOS Devices” e
the outputs whenever the OUTPUT-ENABLE i OUTPUT ENABLE
signal is high. 4
5
Twe serial outputs are available for cascad- Applications: s
ing a number of CD40948 devices. Data is ® Serial-to-parallel data conversion ;
available at the Qg serial output terminal on = Remote control holding register 92¢s c5642
- . 3 TOP VIEW

positive clock edges to allow for high-speed ® Dual-rank shift, hold, and bus applications

Fig. 1 — Terminal assignment.
operation in cascaded systems in which the

clock rise time is fast. The same serial infor-

mation, available at the Q'g terminal on the  yax|MUM RATINGS, Absolute-Maximum Values:

next negative clock edge, provides a means DC SUPPLY-VOLTAGE RANGE.
for cascading CD40948B devices when the - (VoD)

clock rise time is slow. ‘ Voltages referenced to Vgg Tarminal) .. .........oiiireiriirrereiereaee e, -0.5Vto 420V
o INPUT VOLTAGE RANGE, ALL INPUTS .. ..oiiiiti ittt ittt eie e iseereneans -0.5V la Vpp +0.5V
The CD4094B types are supplied in 16-lead DG INPUT CURRENT, ANY ONE INPUT ...ttt ieteette et e e e +£10mA
hermetic dual-in-fine ceramic packages (D Lo\ o' iccioarioN pER PACKAGE Pp):
and F suffixes), 16-lead dual-in-iine plastic
package (E suffix), and in chip form (H ForTp = ~-559Cto+1009C ....... B DA T R 500mwW
suffix). ForTa=+1000Cto+125%C..........ocoiieiiiiiiiiieiainns, Derate Linearity at 12mW/°C to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) . ......ocovuruerseenenass 100mwW
OPERATING-TEMPERATURE RANGE (TA) . < vv v ietieet i iieiineereeeeeeae e ennss -559C fo +125°C
STORAGE TEMPERATURE RANGE (Tgtg) - -+ vuvnniiiririiiiiitiiene e eiaeanaeass -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING): -
Atdistance 1718 £ 1/32inch (1.88 £ 0.79mm) from case for 108 M@X .. ...uvrvevrnenrrernennenrees +2659C

B 4% 4 # 4 886-3-5753170

WE4%E T (i) 86-21-54151736

Ji: 4% ) B (1) 86-755-83298787
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RECOMMENDED OPERATING CONDITIONS at T4 = 25°C, Except as Notad, ‘ TRUTH TABLE
For maximum reliability, nominal operating conditions should be selected so that Outout ;;;"“ os"i-'
operation is always within the following ranges: ‘ Ut | Enatie [ St | Bam | e T 0%
Vs 0 x x locloc | a7 | NC
v LIMITS: N\ o X x |ocloc | nc | o7
DD -
CHARACTERISTIC UNITS S 0 X |NC]NC | a7 | NC
v} MIN. MAX. _/. 1 1 0 0 |ony | Q7 NC
._<: 1 1 1 1 |ana| Q7 | NC
Supply-Voltage Range (For TA=Full ) 18 v — ! ! LR 'fc - NF g
Package-Temperature Range} X - g;:[lcg:’:ge tﬁ:ﬁi rl) = t::‘
NC = No Change ’
QC = Open Circuit
N 5 125 - ® At the positive clock edge information in the 7th shift register
Data Setup Time, tg 10 b5 - ns stage is transferred to the Bth register stage and the Qg output.
15 35 - | ANBIENT TEMPERATURE (TA)" 25 C)
-
5 200 - b
Clock Pulse Width, tw 10 100 - ns 3 : HHH
15 83 - £ . t
o 1
]
_ 5 1.26 i FHH
Clock input Frequency, fcL 10 de 2.5 MHz 2 v
: 15 3 2 3
-Clock Input Rise or Fall time 5 15 £ HfH
: 4 _ 3 9 [s (7]
1,CL, tCL:" . L - Hs # g8
: ) eisaise : : 2w
5 * 200 N ORAIN-TO-SOURCE VOLTAGE (Vpsi—v 2 g
ti P i - = -
Strobe Pulse Width, twy :0 : go hs Fig. 4 — Typical output low [sink) current e 3
. 5 0 - characteristics, E -
*1f more than one unit is cascaded t¢CL (for Qg only) should be made less than or equal = (:E
to the sum of the fixed propagation delay at 50 pF and the transition time of the output 8 T
driving stage for the estimated capacitive load.

DRAIN-TO-SOURCE VOLTAGE (vpg)—V DRAMN-TO-30URCE YOLTAJE) (vog1—Y

-i8 -0 o
ANBIENT TEMPERATURE (131-25°C -15 10 s 0 == -
AMBIENT TEMPERATORE (T 138" AT AMBIENT TEMSLRATURE (Ta)- £3°C 1
A R e - T < A‘IJ*!IHIVIITFIYIIIII i
< GATE-TO-SOURCE VOLTAGE (Vpgie-SV s € ~¥0- SOURCE VOLIAN H )
i P 7 H 3
3 : ] o e S
= GATE-TO-SOURCE VOLTABE (Vgg)ei5 v 1 sen H z H
& ; sgan T H 5
£ s T 3 CloviEH o
g 1 Ha -10 o I i
i T 1 M 20 W b
% T b4 [
z -
L s § g g
= T . na — -1 v
z H
E HHHHHS of i o
- ~ ] = 5
s = a
2 A 2 =
° H 3 8
H 1t
0 5 o
92CS-24319R1 1 920382432083 42C8-rdrimz
Fig. 5 — Minimum output low (sink } current Fig. 6 — Typical output high (sourca) current Fig. 7 — Minimum output high (sourcel current
characteristics. characteristics. characteristics.
AMBIENT TEMPERATURE {Ty )+ 25°C 3, AMBIENT TEMPERATURE (Ty)=28°C i S pumienr TEMPERATURE (Ty)r28°¢ |;
He - H : 1 i
4 “I‘x U TN k]
E: : e 2
s » ; o
i 2 13
= £ ..,
3
g § H
12 i i " 500
% % oy R 2 :
¥ ] 8 :
5 ook 2 agoliibiik
e § T
3 1.0 i |
§ 5 § mE! = npes
¥ T E:ﬁ =
- B
? 20 9 0 % 0 ® 0o
LOAD CAPACITANCE (€ - oF LOAD CAPACITANCE (C) )= pF LOAD CAPACITANCE IC ]— oF
. -’ ’!C!-ZS‘!!' $2C8-25834 B2CS-23833
Fig 8 — Ciock-to-serial output Qg propagation Fig. 9 — Clock-to-serial output Qg propagation Fig. 10 — Clock-to-parallel output propagation
delay vs C; . delay vs Cy. delay vs Cy.
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CD4094B. Types

STATIC ELECTRICAL CHARACTERISTICS
f
z
' ( CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C} I
CHARACTER- o UNITS ’ H
1STIC S 3
: vo |Vin {Vop +26 §
V) v) | tv) | -55 | —40 +85 | +125 | Min. | Typ. | Max. N
Quiescent Device | — 05| 5 | 5 5 150 | 150 | - | 004 | 5 H
Current, 0100 [ 10 [0 [360 |30 | - joos | 10| g "
tDD Max. — foi5| 15| 20 [ 20 | 600 {600 | - | 004 | 20 |:* g
—~ 0,20 20 | 100 | 100 | 3000 | 3000 - | o.08 100 \
Output Low 04 | 05] 5 | 064|061 | 0.42 | 0.36 | 0.51 1 -
(SinkjCurrent | 95 Jo10| 10|16 [ 156 | 11 | 09 [13 ]| 26 [ - : AT CARREUTAREE S res smene
loL Min. 15 0151 15 47 2 28 74 33 68 - Fig. 11 — Strobe-to-paraitel output propagation
= = - - - : delay vs C .
Output High 46 | 05! 5 |-064]-061|-042]|-036[-051| -1 L mA L
(Source) { 25 o5} 5| -2 [-18]-13]-115{-16[ -32 | -
Current, 95 0101 16 1 16 |15 | =11 oo l13 | 26 - AMBIENT TEMPERATURE (T, }-28°C
1gH Min. - — L L\ ' : : : ' : ¢ ;
OH “["13s lois|[ 15 [-a2| -4 [—28 [ -24 |34 | -68 | - I el o oY
. A ; o yoLTH 213
Output Voltage: A .05 6 | - 0.05 - | - 0 0.05 < i ks '.:':’.-. il
Low-Level, - |o10f 10 _ 0.05 - 0 |o05|- i
© VoL Max. . : w
ST 2 - 015§ 15 0.05 - 0 0.05 v 3 2 o)
Output Voltage: 3 051 5 4.95 495 | 5 - ; =
High-Level, - |o10] 10 8.95 995 | 10 - s
VOH Min. — loas[ 18 14.95 1495 18 - ]
Input Low 05,45 - 5 1.6 — - 1.5 é EH
Voitage, 1,9 _ 10 3 \ — 3 . i
VL Max.
1 5'1 35 ) 1 5 4 — s 4 v LOAD CAPACITANCE (C) )— pF cd-esr
Input High 05451 - 5 35 35 — J Fig. 12 — Output enable-to-paraliel output propa- .
Voltage, 1,9 A 10 7 E N - : gation delay vs Cy.
Vin Min. [y 5435 - [ 15 T nl - 1-
Input Current -
ﬁN Max. - 0,18 18 [ 01 | 0.1 | © +1 — [t1075 | w00 | pA ]
. |
3-State Output \ ]
Leakage Current] 0,18 ]0,18] 18 |04 | x0.4 | 212 { %12 04| £0.4 | uA =
fouT Max. ’ ' § ’
¥
, — :
- ToIGITALLY CONTROLLED DIGITALLY CONTROLLED DIGITALLY CONTROLLED £ oot
. EQUIPMENT ' EQUIPMENT EO UIPMENT ] il
) (REQUIRES CONTINUGUS = Hi
DIGITAL CONTROL) ‘ . '""3
>y 47
> CD4094B o5 o CD4094B 05 o c04094n 7 Fig. 13 g\ Typical transition time vs. load capacitance.
STROBE CLOCK STROBE CLOCK STROBE CLOCK
1Ty he28%¢
i N LOAD _CIPAﬂTINﬁl CLle50pF
A 4 ‘
= i
- - 3
CONTROL -
a g
| svne —--I . S
CIRCUITRY - ¥
3
92C5- 25643 g . E.E‘"
| : _
- 3 3
- ‘ . = % H::ﬁ
. ¢DATA  CLOCK 3 PR
FROW REMOTE . - . 2T l[!!; 11 o Ty o
- CONTROL PANEL . ) SUPPLY VOLTAGE (vpp)—v
PECI-20834M

Fig. 14 — Remote control holding register. Fig. 15 ~ Typical meximum-clock-frequency vs.

supply voitage.
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DYNAMIC ELECTRICAL CHARACTERISTICS
At TA=25°C; input ty, tr=20ns, Cy =50 pF, Ry = 200 kS

CD40948B Types

LIMITS
CHARACTERISTIC VDD UNITS
V) MIN. TYP. MAX.’
Propagation Delay Time,
tPHL, tPLH 5 _ 300 600
Clock to Seriat Cutput Qg 10 — 125 250 ns
15 - 95 190
. 5 - 230 460
Clock to Serial Qutput Qg 10 - 110 220 ns
15 - 75 150
5 - 420 840
Clock to Parallel Qutput 10 - 195 390 ns
15 - 135 270
\ 5 - 290 580
Strobe to Parallel Output 10 - 1456 290 ns
15 - 100 200
Output Enable to Paraliel - 5 - 140 280 _
Output: ’ 10 - 60 120 ns
tPHZ tpzn 15 - 45 20 ‘
5 T 100 200
tpLz tpz 10 - 50 100 ns
15 - 40 80
Minimum Strobe Pulse . "5) : 123 zgg hs
Width, 15 - 35 70
Minimum Clock Pulse - 12 _ 123 fgg 30
Width, tw 15 ™ 40 83
‘Minimum Data Setup 1(5) : gg 1;2 i
Time, ts 15 X 20 35
Transition Time; “5) : 128 fgg ‘ns
TTHL, tTTLH . 15 _ 40 80
Maximum Clock input Rise 18 1? - -
or Fall Time, t,CL, t;CL 15 2 I - ps
. 5 1.25 25 -
M
aximum Clock tnput 10 25 5 - MHz
Frequency, fcL 15 3 6 B
Input Capacitance Cyp
(Any Input) - I~ 5. 78 oF
Di

14 Ti08-0254)
in parentheses ara in millimeters and are T 56 - 104
(2.438-2.642}

B 4% 5 # 4} 886-3-5753170
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POWER DISSIPATION/ PACKAGE (Pp) — uw
=
>

derived from the basic inch dimensions as indicated.
Grid graduations are in mils (107 inch).
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Fig. 16 — Dynamic power dissipation vs
input clock frequency.
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Fig. 17 — Quiescent device current
test circuit.

Voo

QUTPUTS
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t NOTE: :
Vss TEST ANY COMBINATION |
OF INPUTS

92CS 2744181

Fig. 18 — Input voltage test circuit.

¥,

TDO
INPUTS
Voo -y NOTE )
\_@_. MEASURE INPUTS
° SEQUENTIALLY, .
ves < TO BOTH vpp AND Vg
- COMNECT ALL UNUSED
WPUTS TO EITHER
l Voo O Vs
vss

W sracs

Fig. 18 — Input current test circuit.
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Dimensions and Pad Layout for CD40948 Chip. '

H

COMMERCIAL CMOS

HIGH VOLTAGE ICs
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