NEC B.517, SINGLE.CHIP

NEC Electronics Inc. N-CHANNEL MICROPROCESSORS
Description Pin Configuration
The uPD8085A-2, uPD8085AH, and «PD8085AH-2 8-bit,
single-chip microprocessors are 100 percent software gt \J ap v
compatible with the industry standard 8080A. They have o E : ¥ ;’ now
the ability of increasing sys_tem performancg of the sond s a7 P cLkiun
8080A by operating at a higher speed. Using the sinds 35 |1 RESETIN
uPDBO85A in conjunction with its family of ICs allows TRAP O] & 35 1 READY
the designer compiete flexibility with minimum chip RsT75 47 u Hlorm
count. The H (HMOS) versions have lower power con- :g::g : . g:_‘D
sumptions than the non-H versions. Nedo 3 wbws
INTA O 11 § 30 |3 ALE
Features apde 3 2fs
ADy O 13 28 A
0 Single power supply, +5V, =10% AD, [} 14 27 3 Ang
O Internal clock generation and system control aps O 15 21 Ay
0 Internali serial in/out port Ag*g 1 2, ;’:ﬂ
O Fully TTL-compatible :D: g :: :: D
O Internal four-level interrupt structure ap; o 19 2h A
O Multiplexed address/data bus for increased Vs ] 20 2104
system performance 830033974
[J Complete family of components for design
flexibility - . o
O Software compatible with industry standard8ogoa  Pin Identification
01 Higher throughput No. Symbol Function
— uPDB085A-2 — 5 MHz 1,2 X1, X2 Crystal in
—uPDBO85AH —3MHz 3 RO Reset out
—_ H-2 —5MHz
uPQBEgA 5 4 SoD Serial out data
Ordering Information 5 SID Serial in data
Part Max Frequency 6 TRAP Trap interrupt input
Number Package Type of Operation 7 RST7.5 Restart interrupts
uPDB085AC-2 40-pin plastic DIP 5MHz 8 RST 6.5 Restart interrupts
uPD8O85AHC 40-pin plastic DIP 3MHz 9 RST5 5 Restart interrupts
uPD80O85SAHC-2 40-pin plastic DIP 5MHz 10 INTR Interrupt request in
1 NTA Interrupt acknowledge
12-19 ADg-AD7 Low address / data bus
P |
B 4% A # # 886-3-5753170 ::) - XSSA if":”‘; —
" » b & - - = Igh adaress pus
k45 17 WL (1) 86-21-34970699 Ll g
] 29,33 So. $4 Status outputs
e el [ 2 M I _"EE 2IQRTRT
JE 45 ) WL T (41 86-755-83298787 30 ALE Address latch enable out
Http://www. 100y. com. tw 31,32 WR, RD Write / read strobes out
34 10/M /0 or memory indicator
35 READY Ready input
36 RESET IN Reset input
37 CLK Clock out
38, 39 HLDA, HOLD Hold acknow!edge out and hold input
request
40 Vee +5V supply
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Pin Functions
CrystalIn

Crystal, RC, or external clock input.

Reset Out

Acknowledges that the processor is being reset to be
used as a system reset.

Serial Out Data
1-bit data out by the SIM instruction.

Serial In Data
1-bit data into ACC bit 7 by the RIM instruction.

Trap Interrupt Input
Highest priority nonmaskable restart interrupt.

Restart Interrupts

Priority restart interrupt inputs, of which 7.5 is the high-
est and 5.5 the lowest priority.

Interrupt Request In

A general interrupt input which stops the PC from incre-
menting, generates INTA, and samples the data bus for
arestart or call instruction.

Interrupt Acknowledge

An output which indicates that the processor has re-
sponded to INTR.

Low Address/Data Bus

Multiplexed low address and data bus.

Ground

Ground Reference.

High Address Bus
Nonmultiplexed high 8 bits of the address bus.

4-28

Status Outputs

Outputs which indicate data bus status: Halt, Write,
Read, Fetch.

Address Latch Enable Out

A signal which indicates that the lower 8 bits of address
are valid on the AD lines.

Write/Read Strobes Out

Signals out which are used as write and read strobes for
memory and I/0 devices.

1/0 or Memory Indicator

A signal out which indicates whether RD or WR strobes
are for |10 or memory devices.

Ready Input

Aninput which is used to increase the data and address
bus access times (can be used for slow memory).
Reset Input

An input which is used to start the processor activity at
address 0, resetting IE and HLDA flip-flops.

Clock Out

System clock output.

Hold Acknowledge Out and Hold Input Request

Used to request and indicate that the processor should
relinquish the bus for DMA activity. When hold is ac-
knowledged, RD, WR, I0/M, address and data buses are
all three-stated.

+5V Supply
Power supply input.

B 4% 5 # #} 886-3-5753170

JUE 0 ) L (i) 86-21-34970699

J: 4% 7 WL (1) 86-755-83298787
Http:

www. 100y. com. tw
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Block Diagram

Flag Register Ats-Ag AD7-ADg
Bit? — SSign
Bit6 — ZZero
L
it4 — xiliary Carry Add
Bit 3 — 0 Always “0” ress Data/Address
Bit2 — Pmm& Buffer  (8) Bufter  (3)
Bit1 — 1 Always “1”
Bit0 — CY Camy [ T
<3 |
= 25158
3 z a 2Flee —»[ Latch and Inc./ Dec. j
Xa _Low =
38Rk dgse f
SP (16) —— Ve
;1 Timing And Control |
State CNTR ! Cyels CNTR GND
wigm Z(g) (1
Decoder HE) L8
e) E(8)
B(8) Ci8)
| IR (8)
Serial /O [ SOD
r Control SID
| Lateh H(s)] A(8) ]
COnm;l
Latch L{8) DAA ROM
Flag Reglster
. c ALy EE822y
s|zlo|jclo|P|T|]} = pm-—-———-—-- q EIEGEB‘
Y Y Rotator | ecar
Internat Data Bus {8 Bit) I
Note:
{1) Temporary Register

B 4% 51 # #} 886-3-5753170

VE 4 ) BT (B 86-21-34970699

4% ) LGB 86-755-83298787
Http:

www. 100y. com. tw
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Absolute Maximum Ratings DC Characteristics
uPDB085A-2: T = 25°C; Voo = +5V 5% uPDB0B5AH, «PDB085AH-2: Ty = 0°C to +70°C, Voo = +5V =10%,
Vgg = GND
Power supply voltage, Vpp —05VI0 47V pD8085A2: Ty =0°C to +70°C, Voo = +5V £5%, Vgg = GND
Input voltage, V| -0.5Vio +7V Limits
AN 7 " ST Test
Output voltage, Vo -05Vio+7V  p Symbol Min Typ Max Unit Conditions
Operating temperature, Topr 0°C10 +70°C  |nputvoltage V). Vsg—0.5 Vgg+0.8 V
Storage temperature, Tsrg —65°C to +150°C low
Power dissipation, Pp 1.5W anut voltage  Viy 2.0 Veg+0.5 V
igh
Comment: Exposing the device to stresses above those listed in
Absolute Maximum Ratings could cause permanent damage. The Output voltage Vo +0.45 V. g =2.0mA,
device is not meant to be operated under conditions outside the low lon=—4004A,
limits described in the operational sections of this specification. (Notes 1& 2)
Exposure to absolulel maxif.nu.rr'n rating conditions for extended QOutput voltage  VoH 2.4 V  lgy=—400pA,
periods may affect device reliability. high loL=2mA,
(Notes 1& 2)
Input leakage 1 +10(1) pA  OVSViNSVee
current
Output leakage ig *10(1) pA  0.45V<Vpyrs
current Vee
Input levellow, Vg -0.5 +08 V
reset
Input level high, Viyg 2.4 Vog+05 V
reset
Hysteresis, Vhy 0.25 v
reset
X1, X2 input Vimx 4.0 Veg+0.5 V
voltage high
Power supply  lgc(AV) 170 mA tgymin
current (Vgg)
uPDBOB5A-2
uPDBOBSAH, 135  mA oy min, (Note 3)
uPDBOB5AH-2
Note:

(1) Minus {-) designates current flow out of the device.
(2) On all outputs.

(3) Maximum unit test.

m_
B 4% 51 # # 886-3-5753170
VE 4 ) BT (B 86-21-34970699
4% 7 HL (35 1) 86-755-83298787

Http://www. 100y. com. tw
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JUk 4 ) HL (1 3) 86-21-84970699 uwPD80O8S5A/AH

W 4% ) W (R 86-755-83298787

AC Characteristics Http://www. 100y. com. tw

«PDBO85A-2: Tp = 0°C to +70°C, Vg =5V +59
uPDB0B5AH, uPDBOB5AH-2: Ty =0°C to +70°C, Vog =5V £10%

Limits

uPD8O8SAH uPDB0B5AH-2, .PDBOBSA-2 Test
Parameter Symbol Min Max Min Max Unit Conditions
CLK cycle period tove 320 2000 200 2000 ns
CLK low time ty 80 40 ns
CLK high time ty 120 70 ns
CLK rise time 1 30 30 ns
CLK fall time t 30 30 ns
X1rising ta CLK rising kR 30 120 30 100 ns
X1rising to CLK falling ke 30 150 30 10 ns
Ag—Ays valid to leading edge of tac 270 15 ns (Note 1)
CONTROL \
Ag-Ay7 valid to leading edge of tacL 240 15 ns
CONTROL
Ag—Aqs valid to data input tap 975 350 ns
Address float after leading edge of RD tarp 0 0 ns
(INTA)
Ag-Aq5 valid before tralling edge of 1y 15 50 ns (Note 1}
ALE
Ag-A7 valid before trailing edge of ALl 90 50 ns
ALE
READY valid from address valid taRy 220 100 ns
Ag-Ass valid after CONTROL tca 120 60 ns
Width of control fow (RD, WR, INTA) tec 400 230 ns
Trailing edge of CONTROL to leading  tgp 50 25 ns
edge of ALE
Data valid to trailing edge of WR tow 420 230 ns
HLDA to bus enable tHABE 210 150 ns
Bus float after HLDA tHABF 210 150 ns
HLDA valid to trailing edge of CLK tHaek 10 40 ns
HOLD hold time THoH 0 D ns
HOLD setup time to trailing edge of  tyypg 170 120 ns
CLK
INTR hold time Ny 0 0 ns
INTR, RST, TRAP setup time to tins 160 150 ns
trailing edge of CLK
Address hold time after ALE LA 100 50 ns
Trailing edge of ALE to leading edge  ti¢ 130 60 ns
of CONTROL
ALE low time during CLK high tiek 100 50 ns
ALE to valid data input duringread ~ t pg 460 270 ns
ALE to valid data during write tLow 200 120 ns
ALE pulse width fL 140 80 ns
ALE to READY stabie tLRY 10 30 ns
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AC Characteristics (cont)
«PD80B5A-2: To = 0°C to +70°C, Voo =5V 5%
#PDB0B5AH, uPDBO85AH-2: Ty = 0°C to +70°C, Vg =5V £10%

Limits

1PDBOBSAH 4PDBOBSAN.2, \PDB085A-2 Tost
Parameter Symbol Min Max Min Max Unit Conditions
Trailing edge of RD to re-enabling of  tpap 150 90 ns
address
RO (or INTA) to valid data tro 300 150 ns
Trailing edge of CONTROL to leading  try 400 220 ns
edge of next CONTROL
Data hold time after RD (INTA) tROH 0 0 ns (Note 7)
READY hold time tryH 0 0 ns
READY setup fime to leading edge of  tays 10 100 ns
CLK
Leading edge data valid after trailing  twp 100 60 ns
edge of WR
Leading edge of WR to data valid twpL 40 20 ns
Note:

{1} Ag-A¢s address specs apply to 10/M. Sg and Sy except Ag-Aqs are undefined during T4-Tg of OF cycle whereas I0/M, Sg and S are stable.
(2) Test conditions: tayc =320 ns (B085AH)/200 ns {8085A-2) C_ = 150 pF

(3) For all output timing except where C|_ =150 pF use the following correction factors:
25pF, C=150pF: —0.10ns/pF

160 pF, C, =300 pF: +0.3ns/pF B 4% 51 # # 886-3-5753170
(4) Output timings are measured with purely capacitive load. J]ri: 4.1}-_. )J Iu— j"[ I35 86-21-34970699
- ] 1 L -
(5) Alltimings are measured as the following: R o e R
Output voltage: V| =0.8V, V=20V k4%l W T35 Y1) 86-755-83298787

Input voltage: 1.5V t, tr=20ns
Y o Hitp://www. 100y. com. tw
(6) To calculate timing specifications at other values of tcyc use Bus Timing Specifications:

(7) Data hold time is guaranteed under all loading conditions.

Bus Timing Specifications

tcyc as a Dependent
Timing Formula Timing Formula
.PDBOBSA-2, 1PDB085A-2,

Symbol uPD80B5SAH uPDBOB5AH-2 Min/Max Symbol uPD80B5SAH uPD8085AH-2 Min/Max
tar (1/2) tey—45 (1/2) gy —50 Min tee (3/2+N) tey - 80 (3/2+N)tey—70 Min
LA (1/2) tey ~60 (1/2) tey —50 Min toL (1/2) tey—110 (1/2)tey—75 Min
L (1/2)tgy—20 (1/2)tcy—20 Min tapy (3/2)tgy— 260 (3/2)tcy—200 Max
tLck (172} tgy—60 (1/2) toy -50 Min tHaCK (1/ 2 toy - 50 (1/2) tgy —60 Min
te (1/2)tey =30 (172) toy—40 Min thABE (172} toy+50 (1/2)tgy—50 Max
o (5/2+N) toy — 225 (5/2+N) toy — 150 Max tHABE (1/2) tey +50 (1/2)tgy —50 Max
tro (3/2+N) toy — 180 (3/2+N) toy — 150 Max tac (2/2)toy—50 (2/2) toy—85 Min
taag (1/2) tey—10 (1/2)tey—10 Min t (1/2)1cy— 80 (1/2) oy —60 Min
tea (1/2) tey—40 (1/2)tcy—40 Min ty {172} 1gy—40 (1/2) tgy - 30 Min
tow (3/2+N) toy —60 (3/2+N)tgy—70 Min try (3/2)tcy—80 (3/2)tey—80 Min
twd {1/2) 1y - 60 (1/ 2y toy—40 Min 1L0R (4/2+N) toy — 180 (4/2+N) tey—130 Max

Note:
(1} N=Number of WAIT state.
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Timing Waveforms

Clock Timing Waveform }]jg; ;Hr # H #} 886-3-5753170
r:;.l-__ 1 > 2L s
Xt Input JE 4% 7 L (1 #5) 86-21-34970699
—t EE J) HLF- (1) 86-755-83298787
CLK Qutput
< texn N Http://www. 100y. com. tw
tCVC
Hold Timing
TZ TCI TNOLD THDLD T1
CLK J‘ / X / L / \ 4 \ /
HOLD _f N TN
th: tuaoes (,,Agx’ A
HLDA A tnee |l N_
tyaee
BUS Address Controls —if ‘—‘
8085AH Bus Timing Read Operation Write Operation
| Ty | T, | Ty | T | T | T. | Ta ] T
| U A N AN
cLK e ) cLK \_}W\_/
L Addross X Aghs ) Address SN
tap { 1 J [t ow—] tea
ROH —
AD,-AD, _Y Address Data In ';—C: AD-AD; Y Address Data Out X
PR TtLAv-b 4t [ty g tow two.
e A P e B
AL 4
|— [— RD'—’ ' N \ .CC
AG/INTA Y e ' WR e tec] F to
fa—t e —
e tac——»] tac
'AC
Read Operation with Wait Cycle (same Ready Timing Applies to Write Operation)
| T1 ‘ an I TWAIT I T3 | T|
aw\__ /T h A N /T
e —toa—r]
Ag-hyg Address X
tao Letrpn—s 4 tRaE™
AD,-aD, Y Add Dataln “{—(—
o]t
aE_f tion “'ctﬂ/'_‘_
a1 ] | L
ADANTA dat [ i
le_tic _*\L lec
gty
1 tavs |tavy| | trys ‘nm[
READY - )0 m ®
Notes:
(2) READY must remain stable during trys and tpyn
(3) 10/Mis also fioating during this time
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Timing Waveforms (cont)

Interrupt and Hold Timing

[ 7 ] T | Ta | T | T | Te [Twoo| T | T
Agis — }———(
AD,, Call INST —
[+——— Bus Floating———~
ALE
M\ —
D S
(
NTA \ / I \
tyane el
mm%\_\ |
tins o tin ( N
wolo____ T X7 Lo W I \\ \
tuos I
HLDA 1 N ”_\
thack 1 thase
Notes:
(2) READY must remain stable during tays and tayn
(3) 10/M I8 also floating during this time

Functional Description

The uPD8085A contains six 8-bit data registers, an B-bit
accumulator, four testable flag bits, and an 8-bit paratlel
binary arithmetic unit. The uPD8085A also provides
decimal arithmetic capability and it includes 16-bit
arithmetic and immediate operators which greatly
simplify memory address calculations, and high speed
arithmetic operations.

The uPD8085A has a stack architecture wherein any
portion of the external memory can be used as a last
in/first out (LIFQ) stack to store/retrieve the contents of
the accumulator, the flags, or any of the data registers.

The uPD8085A also contains a 16-bit stack pointer to
control the addressing of this external stack. One of the
major advantages of the stack is that muitiple level
interrupts can easily be handled since complete system
status can be saved when an interrupt occurs and then
restored after the interrupt is complete. Another major
advantage is that almost unlimited subroutine nesting
is possible.

The uPD8085A was designed with speed and simplicity
of the overall system in mind. The multiplexed
address/data bus increases available pins for
advanced functions in the processor and peripheral

4-34

chips while providing increased system speed and less
critical timing functions. All signals to and from the
uPDB8085A are fully TTL-compatible.

The internal interrupt structure of the pPD8085SA
features 4 levels of prioritized interrupt with three levels
internally maskable.

Communication on both the address lines and the data
lines can be interlocked by using the HOLD input. When
the hold acknowledge (HLDA) signal is issued by the
processor, its operation is suspended and the address,
data and control lines are forced to be in the FLOATING
state. This permits other devices, such as direct
memory access channels (DMA), to be connected to the
address and data buses.

The PD8085A features internal clock generation with
status outputs available for advanced read/write timing
and memory/10 instruction indications. The clock may
be crystal controlled, RC controlled, or driven by an
external signal.

On-chip serial in/out port is available and controlied by
the newly added RIM and SIM instructions.

B 4% H 4 # 886-3-5753170

JHE 4% 7 ML (1 if8) 86-21-34970699

J: 4% 7 WL (1) 86-755-83298787
Http:

www. 100y. com. tw
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Jr o - » s - L]
Processor State Transition Dlagram B 4% 51 # # 886-3-5753170
JWE4E ) LT ( 1) 86-21-34970699
4% ) LT (591 86-755-83298787
@ Http://www. 100y. com. tw
RESET
RESET
|2 Halt
HALT
READY
(READY + BI) (1)
T2 Twarr
READY + BI (1)
HOLD
VALIDINT
Yes HOLD
@
Set
No HLDA FF VALIDINT
Set Resel
HLDA FF HALT FF
G
Set
HLDA FF
Set
INTA FF
Reset
INTE FF
HLDA FF Yes
= Set
@‘ Hold
Last HOLD
No Machine Cycle
of Instruction
Reset
HLDA FF
Yes
HALT =1
Set
INTA FF
Reset No
INTE FF
Notes:
1. Bl indicates that the bus is idle during this machine cycle.
2. CK indicates the number of clock cycles in this machine cycle.
83-003840C
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uPD8085SA/AH
Clock Inputs RC
As stated, the timing for the uPD8085A may be
generated in one of two ways: crystal, or external
clock. Recommendations for these methods are shown
below. Note the input frequency must be twice the . X2
internal operating frequency.
Status Outputs A
The status outputs are valid during ALE time and have 20pF T \
the following meaning: ],:
51 so == 3 MHz Input Frequency
RC Resonance
Han 0 0 B3-004022A
Write 0 1
Read 1 0 Crystal
Fetch 1 1
These pins may be decoded to portray the processor’s % >
data bus status.
Interrupts
1M
The uPD8085A has five interrupt pins available to the b
user. INTR is operationally the same as the 8080 C‘jf °’ff
interrupt request, three (3) internally maskable restart = =
interrupts: RESTART 5.5, 65, and 7.5, and TRAP a B e duancy
non-maSkable reStan' For 1-8 MHz Input Frequency,
C1 = C2 = 10 pF max. '
Restart For 6-10 MHz Input Frequency,
Priority Interrupt Address C1 = C2 = 5 pF max.
83-003832A
Highest TRAP 2415
| RST7.5 301 External
| RST 6.5 346
| RST 5.5 215
Lowest INTR X1 X2

INTR, RST 5.5 and RST 6.5 are all level sensing inputs
while RST 7.5 is set on a rising-edge. TRAP, the highest
priority interrupt, is non-maskable and is set on the
rising-edge or positive level. It must make a low-to-high
transition and remain high to be seen, but it will not be
generated again until it makes another low-to-high
transition.

B 4% 5 # # 886-3-5753170

JHE 4% 7 ML (1 if8) 86-21-34970699

J: 4% 7 WL (1) 86-755-83298787
Http:

www. 100y. com. tw
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Clock

AAA

o

470

\AA

470

1~6 MHz 25-50% DC
X2 not used

+5V

+5V

470

I 1-6 MHz > 50% DC

83-003834A
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W45 07 HL (i) 86-21-34970699

4% HL (35 H0) 86-755-83298787
Http

NEC
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Serial 110

Serial input and output is accomplished with two new
instructions not included in the 8080: RIM and SIM.
These instructions serve several purposes: serial 1/0,
and reading or setting the interrupt mask.

The RIM (Read Interrupt Mask) instruction is used for
reading the interrupt mask and for reading serial data.
After execution of the RIM instruction the ACC content
is as follows:

I 1 1 1€ M M ™M
SIB | ;5| 65 | 55 75 | 65 | 55
L i | ]
T T
SERIAL PENDING INTERRUPT
DATA  INTERRUPTS MASKS
IN INTERRUPT
ENABLE
Note:

(1) After the TRAP interrupt, the RiM instruction must be executed to
preserve the status of |E.

The SIM (Set Interrupt Mask) instruction is used to
program the interrupt mask and to output serial data.
Presetting the ACC for the SIM instruction has the
following meaning:

R ™M M ™M
SOD | SOE X 75 MSE 7.5 65 5.5
SERIAL RESET RST
ouT RST75 MASKS
DATA ENABLE {1=SET)
SERIAL MASK
ouT SET
DATA ENABLE
ENABLE {1 = ENABLE)
{1 = ENABLE)

Instruction Set

The instruction set includes arithmetic and logical
operators with direct, register, indirect, and immediate
addressing modes.

Move, load, and store instruction groups provide the
ability to move either 8 or 16 bits of data between
memory, the six working registers and the accumulator
using direct, register, indirect, and immediate
addressing modes.

The ability to branch to different portions of the program
is provided with direct, conditional, or computed jumps.
Also, the ability to call and return from subroutines is
provided both conditionally and unconditionally. The
RESTART (or single byte call instruction) is useful for
interrupt vector operation.

Conditional jumps, calls and returns execute based on
the state of the four testable flags (sign, zero, parity and
carry). The state of each flag is determined by the result
of the last instruction executed that affected flags. (See
Instruction Set Table)

The sign flag is set (high) if bit 7 of the result is a “1”;
otherwise it is reset (low). The zero flag is set if the result
is “0”; otherwise it is reset. The parity flag is set if the
modulo 2 sum of the bits of the result is “0” (even parity);
otherwise (odd parity) it is reset. The carry flag is set if
the last instruction resulted in a carry or a borrow out of
the most significant bit (bit 7) of the result; otherwise it
is reset.

tn addition to the four testable flags, the uPD8085A has
another flag (ACY) that is not directly testable. It is used
for multiple precision arithmetic operations with the
DAA instruction. The auxiliary carry flag is set if the last
instruction resulted in a carry or a borrow from bit 3 into
bit 4; otherwise it is reset.

Double precision operators such as stack manipulation
and double add instructions extend both the arithmetic
and interrupt handling capability of the uPD8085A. The
ability to increment and decrement memory, the six
general registers, and the accumulator are provided as
well as extended increment and decrement instructions
to operate on the register pairs and stack pointer.
Further capability is provided by the ability to rotate the
accumulator left or right through or around the carry bit.

Input and output may be accomplished using memory
addresses as 1/0 ports or the directly addressed 1/0
provided for in the uPD8085A instruction set.

Two instructions, RIM and SIM, are used for reading and
setting the internal interrupt mask as well as input and
output to the serial |/0 port.

The special instruction group completes the uPD8085A
instruction set: NOB, HALT stop processor execution;
DAA provides decimal arithmetic capability; STC sets
the carry flag; CMC complements it; CMA complements
the contents of the accumulator; and XCHG exchanges
the contents of two 16-bit register pairs directly.

Data and Instruction Formats

Data in the uPD80B5A is stored as 8-bit binary integers.
All data/instruction transfers to the system data bus
are in the following format:

D; | Dg | Ds | Ds | D3 | Do | Dy | Dg

MSB DATA WORD LSB

4-37



Administrator
新建图章


uPD8085SA/AH

NEC

Instructions are one, two, or three bytes long. Multiple
byte instructions must be stored in successive
locations of program memeory. The address of the first
byte is used as the address of the instruction.

One Byte {nstructions

D7 Dg Ds D4 D3 Dy Dy Do
Two Byte Instructions

Dy Dg Ds Dy D3 D> D4 Do

Dy Dg Ds D4 D3 Do Dy Do
Three Byte Instructions

Dy Dg Dsg D4 D3 Do D+ Do

D7 Dg Ds D4 D3 D> D4 Dg

D7 Dg Ds Dy D3 Do D4 Do

OP CODE

OP CODE

OPERAND

OP CODE

Typical Instructions

Register to register, memory
referance, arithmetic or logical,
rotate, return, push, pop, enable,
or diable interrupt instructions

Immediate mode or I/O
instructions

Jump, call or direct load and store
instructions

LOW ADDRESS OR OPERAND 1

HIGH ADDRESS OR OPERAND 2

B 4% 51 # #} 886-3-5753170

JE 4% 7 WL (1 ife) 86-21-34970699

JiE 4% ) L -G B 86-755-83298787
Http:

www. 100y. com. tw
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Instruction Cycle Times Machine
. . . Instruction Cycles Executed Clock Status
One to five machine cycles (M1-Ms) are required to Type Min/Max Min/Max
execute an |n§lruct|oq. Each machlne_cyclemvolves the RET COND. 173 5712
transfer of an instruction or data byte into the processor SPHL
or a transfer of a data byte out of the processor (the sole d 6
exception being the double add instruction). The first ALUI 2 7
one, two or three machine cycles obtain the instruction ALUM 2 7
from the memory or an interrupting 1/O controller. The e 273 7710
remaining cycles are used to execute the instruction. LDAX
Each machine cycle requires from three to five clock 2 7
times (T1-T5). MVI 2 7
Machine cycles and clock states used for each type of MoV M. R 2 1
instruction are shown below. MOVR, M 2 7
Machine STAX 2 ’
Instruction Cycles Executed Clock Status CALL COND. 2/5 9/18
Type Min/Max Min/Max
DAD 3 10
ALUR 1 4
DCR M 3 10
cMC 1 4
T p ) IN 3 10
INRM 3 10
DAA 1 4
JMP 3 10
DCRR 1 4
LOAD PAIR 3 10
| 1 4
0 MVI M 3 10
El 1 4
" out 3 10
INR R 1
POP 3 10
MOV R, R 1 4
7 RET 3 10
NOP 1
8 PUSH 3 12
1 4
ROTATE RST 3 2
1 4
RIM LDA 4 13
M 1 4
s STA 4 3
1 4
STC LHLD 5 16
1 4
Jert SHLD 5 16
1 5
HLT XTHL 5 16
1 6
OCX CALL 5 18
INX 1 6
PCHL 1 6

B 4% 5 # #} 886-3-5753170
JUE 4% ) WL (- #E) 86-21-34970699
Jik 4% 1 oL - 0 86-755-83298787
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uPD8085A Family Minimum System
Configuration

A minimum computer system consisting of a processor, packs. This system is shown below with its address,
ROM, RAM, and 1/O can be built with only 3 40-pin data, control buses and I/O ports.

Three Pack Computer System

Vee

INTERRUPTS PORT A PORT [ PORT 8

:TITT E s.‘o J — PAJJ_[_LIPL H.‘-_I.ch,,,ol HH || %

= F > x w » I
- ~0€3a 2ol
ADp - - - - --AD; Ag—-—-—-A15 312 1288 3 ADg - - - - a0, 8 IRIESY outr

- | -

RESET OUT

HOLD
HLDA
INTR
INTA

ADg4 |-pata

ADy

A
" }- ADR

A2

A3

Ag

ALE M
RD
WR
10/
ROY

CLK |- CON
RESET

HOLD
HLDA
INTR
iNTA

woaewn x> |x(0 ALE ADg - — - — = Al
vrad a Dy
< ga‘g§|;'z

FEATURES OF ,PD808SA
MINIMUM SYSTEM 4PDB355 ROM-I/O

2K - BYTE ROM uPDET55A PROM-HO 2K X 8

256 — BYTE RAM

1- INTERVALTIMER | |PAg-—-- -~~~ PBg- - - - — —--PBy

it T i T T

T
PORT A PORT 8
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