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ADC ADC destination, source Flags ODITSZ APC
Add with carry X X X X XX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 33 — 2 ADCAX, Sl

register, memory 9(10)+EA 1 2-4 | ADCCX, BETA[SI]

memory, register 16(10)+EA 2 2-4 | ADCALPHA [BX] [S], DI

register, immediate 4(4) — 3-4 | ADCBX, 256

memory, immediate 17(16)+EA 2 36 | ADC GAMMA, 30H

accumulator, immediate | 4(3-4) 2-3 | ADCAL,5

ADD ADD destination, source Flags ODITSZ APC
Addition X X X X XX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 ADD CX, DX

register, memory 9(10)+EA 1 2-4 | ADD DI, [BX].ALPHA

memory, register 16(10)+EA 2 2-4 | ADD TEMPB, CL

register, immediate 4(4) — 34 |ADDCL,2

memory, immediate 17(16)+EA 2 36 | ADDALPHA,?2

accumulator, immediate | 4(3-4) — 2-3 | ADDAX, 200

AND AND destination, source Flags ODIT SZ APC
Logica and 0 XX UXDO0

Operands Clocks |Transfers* | Bytes Coding Example

register, register 3(3) — 2 AND AL, BL

register, memory 9(10)+EA 1 2-4 | AND CX, FLAG_WORD

memory, register 16(10)+EA 2 2-4 | AND ASCII [DI], AL

register, immediate 4(4) — 3-4 | AND CX, OFOH

memory, immediate 17(16)+EA 2 3-6 | AND BETA, 01H

accumulator, immediate | 4(3-4) — 2-3 | AND AX, 01010000B
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CALL CALL target Flags ODITSZ APC
Call aprocedure X XXX XX

Operands Clocks | Transfers® | Bytes Coding Example

near-proc 19(14) 1 3 CALL NEAR__PROC

far-proc 28(23) 2 5 CALL FAR__PROC

memptr 16 21(19)+EA 2 2-4 | CALL PROC_TABLE[SI]

regptr 16 16(13) 1 2 CALL AX

memptr 32 37(38)+EA 4 2-4 | CALL [BX], TASK [SI]

CLC CLC (no operands) Flags ODITSZAPC
Clear carry flag 0

Operands Clocks | Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 CLC

CLI CLI (no operands) Flags ODITSZAPC
Clear interrupt flag 0

Operands Clocks | Transfers* | Bytes Coding Example

(no operands) 2(2) — 1 CLI

CMP CMP destination, source ODITSZAPC

Flags

Compare destination to source

X XX XXX

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 CMP BX, CX

register, memory 9(10)+EA 1 2-4 | CMP DH, [ALPHA]

memory, register 9(10)+EA 1 2-4 | CMP [BP+2], Sl

register, immediate 4(3)+EA — 34 | CMP BL, 02H

memory, immediate 10(10)+EA 1 3-6 | CMP RADAR[BX], [DI], 3420H
accumulator, immediate| 4(3-4) — 2-3 | CMP AL, 00010000B
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CMPS

CMPS des—string, source-string

ODITSZ APC

. Flags
Compare string X XX XXX
Operands Clocks | Transfers* | Bytes Coding Example
dest—string, 22(22) 2 1 CMPS BUSSL, BUFF2
source-string (repeat)
9+22/rep 2/rep 1 REPE CMPS ID, KEY
dest—string, source-string | (5+22/rep)
DAA DAA (no operands) Flags ODITSZAPC
Decimal adjust for addition X XX X XX
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 4(4) — 1 DAA
DAS DAS (no operands) Flags ODITSZAPC
Decimal adjust for subtraction U XX X XX
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 4(4) — 1 DAS
DEC DEC destination Flags ODITSZ APC
Decrement by 1 X X X X X
Operands Clocks | Transfers* | Bytes Coding Example
reg 16 3(3) — 1 DEC AX
reg 8 3(3) — 2 DEC AL
memory 15(15)+EA 2 2-4 | DEC ARRAY [9]]
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DIV

DIV source

ODITSZ APC

Flags
Division, unsigned « U Uuuuu
Operands Clocks | Transfers* | Bytes Coding Example
reg 8 80-90(29) — 2 DIV CL
reg 16 144-162(38 — 2 DIV BX
mem 8 86-96+EA 1 2-4 | DIV [ALPHA]
(35
mem 16 150-168+ 1 2-4 | DIV TABLE[SI] /
EA(94) DIV [TABLE + 9]
IN IN accumulator, port Flags ODITSZ APC
Input byte or word
Operands Clocks | Transfers* | Bytes Coding Example
accumulator, immed 8 | 10(10) 1 2 INAL, OFEH / INAX, OFEH
accumulator, DX 8(8) 1 1 INAL,DX [/ INAX,DX
INC INC destination Flags ODITSZAPC
Increment by 1 X X X X X
Operands Clocks | Transfers® | Bytes Coding Example
reg 16 3(3) — 1 INC CX
reg 8 3(3) — 2 INC BL
memory 8 15(15)+EA 2 2-4 | INCALPHA [DI] [BX]
INT INT interrupt-type Flags ODITSZAPC
Interrupt 00
Operands Clocks | Transfers* | Bytes Coding Example
immed 8 (type=3) 52(45) 5 1 INT 3
immed 8 (type£3) 52(47) 5 2 INT 67
IRET IRET (no operands) Flags ODITSZAPC
Interrupt Return RRRRRRRRR
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 32(28) 3 1 IRET
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JC JC short-label Flags ODITSZAPC
Jump if carry
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 JC CARRY__SET
4(13 or 4)
JE/IZ JE/JZ short-l1abel Flags ODITSZAPC
Jump if equal/Jump if zero
Operands Clocks | Transfers® | Bytes Coding Example
short-1abel 16 or — 2 JZ ZERO
4(13 or 4)
JMP JMP target ODITSZAPC
Flags
Jump
Operands Clocks | Transfers* | Bytes Coding Example
short-label 15(13) — 2 JMP SHORT
near-label 15(13) — 3 JMPWITHIN_SEGMENT
far-label 15(13) — 5 JMPFAR_LABEL
memptr 16 18(17)+EA 1 2-4 | IMP[BX] TARGET
regptr 16 11(11) — 2 JMPCX
memptr 32 24(26)+EA 2 2-4 | IMPOTHER_SEG
JNC JINC short-label Flags ODITSZAPC
Jump if not carry
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 IJNC NOT_CARRY
4(13 or 4)
JNE/INZ JINE/INZ short-label Flags ODITSZAPC
Jump if not equal/Jump if not zero
Operands Clocks | Transfers* | Bytes Coding Example
short-label 16 or — 2 JNE NOT_EQUAL
4(13 or 4)
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LEA LEA destination, source Flags ODITSZAPC
Load effective address
Operands Clocks | Transfers* | Bytes Coding Example
reg 16, mem 16 2(6)+EA — 2-4 | LEA BX,[BP] [DI]
LOOP L OOP short-label ODITSZAPC
Flags
Loop
Operands Clocks | Transfers* | Bytes Coding Example
short |abel 17/5(15/5) — 2 LOOPAGAIN
MOV MOV destination, source Flags ODITSZAPC
Move
Operands Clocks | Transfers* | Bytes Coding Example
memory, accumulator | 10(9) 1 3 MOV ARRAY [SI], AL
accumulator, memory | 10(8) 1 3 MOV AX, TEMP_RESULT
register, register 2(2) — 2 MOV AX, CX
register, memory 8(12)+EA 1 2-4 | MOV BP, STACK-_TOP
memory, register 9(9)+EA 1 2-4 | MOV COUNT [DI], CX
register, immediate 4(3-4) — 2-3 | MOV CL, 2
memory, immediate 10(12-13) 1 3-6 | MOV MASK [BX] [SI], 2CH
+EA
seg-reg, reg 16 2(2) — 2 MOQV ES, CX
seg-reg, mem 16 8(9)+EA 1 2-4 | MOV DS, SEGMENT_BASE
reg 16, seg-reg 2(2) — 2 MOV BPR, SS
memory, seg-reg 9(11)+EA 1 2-4 | MOV [BX] SEG_SAVE, CS
MOVSB/MOVSW MOV SB/MOV SW (no operands) Flags ODITSZAPC
Move string (byte/word)
Operands Clocks |Transfers* | Bytes Coding Example
(no operands) 18(9) 2 1 MOV SB
(repeat) (no operands) | 9+17/rep 2/rep 1 REP MOV SW
(8+8/rep)
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MUL

MUL source

ODITSZAPC

Flags
Multiplication, unsigned X UuuuX
Operands Clocks |Transfers* | Bytes Coding Example
reg 8 70-77 — 2 MUL BL
(26-28)
reg 16 118-133 — 2 MUL CX
(35-37)
mem 8 76-83+ 1 2-4 | MUL MONTH [SI]
EA(32-34)
mem 16 124-139+ 1 2-4 | MUL [BAUD_RATE]
EA(41-43)
NOP NOP (no operands) Flags ODITSZAPC
No Operation
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 3(3) — 1 NOP
NOT NOT destination Flags ODITSZAPC
Logica not
Operands Clocks | Transfers* | Bytes Coding Example
register 3(3) — 2 NOT AX
memory 16(3)+EA 2 2-4 | NOT [CHARACTER]
OR OR destination, source Flags ODITS Z APC
Logica inclusive or 0 XX UXO
Operands Clocks | Transfers* | Bytes Coding Example
register, register 3(3) — 2 ORAL, BL
register, memory 9(10)+EA 1 2-4 | OR DX, PORT_ID [DI]
memory, register 16(10)+EA 2 2-4 | ORFLAG_BYTE, CL
accumulator, immediate| 4(3-4) — 2-3 | ORAL, 011011008
register, immediate 4(4) — 34 | ORCX, 01H
memory, immediate 17(16)+EA 2 36 | OR[BX],CMD_WORD
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ouT OUT port, accumulator Flags ODITS Z APC
Output byte or word
Operands Clocks | Transfers® | Bytes Coding Example
immed 8, accumulator | 10(9) 1 2 OUT 44, AX
DX, accumulator 8(7) 1 1 OUT DX, AL
POP POP destination Flags ODITS ZAPC
Pop word off stack
Operands Clocks | Transfers* | Bytes Coding Example
register 8(10) 1 1 POPDX
seg-reg (CSillegal) 8(8) 1 1 POPDS
memory 17(20)+EA 2 2-4 | POP[PARAMETER]
PUSH PUSH source Flags ODITS ZAPC
Push word onto stack
Operands Clocks | Transfers* | Bytes Coding Example
register 11(10) 1 1 PUSH Sl
seg-reg (CS legdl) 10(9) 1 1 PUSH ES
memory 16(16)+EA 2 2-4 | PUSH RETURN_CODE[SI]
RCL RCL destination, count Flags ODITS Z APC
Rotate left through carry X C
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 RCL CX, 1
register, CL 8+4/ — 2 RCL AL, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 | RCLALPHA, 1
memory, CL 20+4/ 2 2-4 | RCL [BP].PARAM, CL
bit(17+
1bit)+EA
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RCR RCR destination, count Flags ODITS Z APC
Rotate right through carry X C
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 RCRBX, 1
register, CL 8+4/ — 2 RCRBL, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 | RCR[BX].STATUS, 1
memory, CL 20+4/ 2 2-4 | RCRARRAY [DI], CL
bit(17+
Uhit)+EA
REP REP (no operands) Flags ODITSZAPC
Repeat string operation
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 2(2) — 1 REP MOV S DEST, SRCE
RET RET optional-pop-value Flags ODITSZAPC
Return from procedure
Operands Clocks | Transfers* | Bytes Coding Example
(intra-segment, no pop) | 16(16) 1 1 RET
(intra-segment, pop) 20(18) 1 3 RET 4
(inter-segment, no pop) | 26(22) 2 1 RET
(inter-segment, pop) 25(25) 2 3 RET 2
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ROL ROL destination, count Flags ODITSZAPC
Rotate left X X
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 ROL BX, 1
register, CL 8+4/ — 2 ROL DI, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 | ROL FLAG_BYTE|[DI], 1
memory, CL 20+4/ 2 2-4 | ROLALPHA, CL
bit(17+
Ubit)+EA
ROR ROR destination, count Flags ODITSZAPC
Rotate right X X
Operands Clocks | Transfers* | Bytes Coding Example
register, 1 2(2) — 2 ROR BX, 1
register, CL 8+4/ — 2 ROR BX, CL
bit(5+1/bit)
memory, 1 15(15)+EA 2 2-4 | ROR PORT_STATUS, 1
memory, CL 20+4/ 2 2-4 | ROR CMD_WORD, CL
bit(17+
bit)+EA
SBB SBB destination, source Flags ODITSZAPC
Subtract with borrow X XX XXX
Operands Clocks | Transfers* | Bytes Coding Example
register, register 3(3) — 2 SBB BX, CX
register, memory 9(10)+EA 1 2-4 | SBB DI, [BX].PAYMENT
memory, register 16(10)+EA 2 2-4 | SBB BALANCE, AX
accumulator, immediate| 4(3-4) — 2-3 | SBBAX,?2
register, immediate 4(4) — 34 | SBBCL,1
memory, immediate 17(16)+EA 2 3-6 | SBB COUNT [Sl], 10
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STC

STC (no operands)

ODITSZAPC

Flags
Set carry flag « 1
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 2(2) — 1 STC
STl STI (no operands) FIagsODITSZA PC
Set interrupt enable flag 1
Operands Clocks | Transfers* | Bytes Coding Example
(no operands) 2(2) — 1 STI
SUB SUB destination,source Flags ODITSZAPC
Subtraction X XX XXX
Operands Clocks | Transfers* | Bytes Coding Example
register, register 3(3) — 2 SUB CX, BX
register, memory 9(10)+EA 1 2-4 | SUB DX, MATH_TOTAL [SI]
memory, register 16(10)+EA 2 2-4 | SUB [BP+2], CL
accumulator, immediate| 4(3-4) — 2-3 | SUBAL, 10
register, immediate 4(4) — 3-4 | SUB SI, 5280

TEST TEST destination, source Flags ODITSZAPC
Test or non-destructive logical and X XXUXO

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 TEST 3, DI

register, memory 9(10)+EA 1 2-4 | TEST SI, END__COUNT

accumulator, immediate| 4(3-4) — 2-3 | TEST AL, 001000008

register, immediate 5(4) — 3-4 | TEST BX, 0CC4H

memory, immediate 11(10)+EA — 3-6 | TEST [RETURN_COUNT], 01H
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XCHG XCHG destination, source Flags ODITSZAPC
Exchange

Operands Clocks | Transfers* | Bytes Coding Example

accumulator, reg 16 3(3) — 1 XCHGAX, BX

memory, register 17(17)+EA 2 2-4 | XCHG SEMAPHORE, AX

register, register 4(4) — 2 XCHGAL, BL

XLAT XLAT source-table Flags ODITSZAPC
Trangdlate

Operands Clocks | Transfers* | Bytes Coding Example

source-table 11(1) 1 1 XLAT ASCII_TAB

XOR XOR destination, source Flags ODITSZAPC
Logical exclusive or 0 XXUXO

Operands Clocks | Transfers* | Bytes Coding Example

register, register 3(3) — 2 XOR CX, BX

register, memory 9(10)+EA 1 2-4 | XORCL,MASK_BYTE

memory, register 16(10)+EA 2 2-4 | XORALPHA[SI], DX

accumulator, immediate| 4(3-4) — 2-3 | XORAL, 01000010B

register, immediate 4(4) — 34 | XOR S, 00C2H

memory, immediate 17(16)+EA 2 3-6 | XORRETURN_CODE, 0D2H
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8088
8-BIT HMOS MICROPROCESSOR
8088/8088-2

m 8-Bit Data Bus Interface m Byte, Word, and Block Operations
m 16-Bit Internal Architecture m 8-Bit and 1€-Bit Signed and Unsigned

Direct Add ing Capability to 1 Mbvt Arithmetic in Binary or Decimal,
" o;'fnemoryress'“g pability to 1 Hibyte Including Muitiply and Divide

Di ft c tibility with 808 m Two Clock Rates:
| CgsctSo ware Compatibility with 6 — 5 MHz for 8088

14-Word by 16-Bit Register Set with ~— 8 MHz for 8088-2
" symmetrical Operations m Available in EXPRESS

. i
Symmetrical Opera l?ns — Standard Temperature Range
B 24 Operand Addressing Modes — Extended Temperature Range

The Intel 8088 is a high performance microprocessor implemented in N-channel, depletion load, silicon gate
technology (HMOS-II), and packaged in a 40-pin CERDIP package. The processor has atiributes of both 8-
and 16-bit microprocessors. It is directly compatible with 8086 software and 8080/8085 hardware and periph-

erals.
CMEMORY INTERFACE )
MIN MAX
‘ MODE  |MODE
GND [}t ~ 420{7] Veeo
A4 §12 390 ] At5
A3 3 () at6is3
INSTRUCTION
STREAM BYTE A2 14 37 Atvisa
QUEUE 2 a1t 15 36{] Awss
A0 [ 35{7 A19is6
& 1 a9 7 347 S50 (HIGH)
BUS cs A as e 33077 MNIMX
INTERFUA"JCﬁ ss AD7 ¢ 2] W
| ©bs ] EXECUTION UNIT aps (J1o 2939 5[] wowp  (RQIGTO)
CONTROL
SYSTEM ADS M1 367 fl_L_DA (iﬁfﬁ)
ADa [J12 28] WR (LECK)
AD3 [} 13 28] 10/M {82)
AD2 [T]1a 27} DTR 5}
Ap1 [J1ts 26 ] DEN (S0
ADO [ 16 25[] ALE (Qso)
Nmt [ 17 24[7] INTA (Qs1)
EXECUTION , INTR ] 18 23[] TEST
UNIT sP . CcLKk [}1s 22{] READY
8P | ano [20 2t ] RESET
St
o]} FLAGS 231456-2

Figure 2. 8088 Pin Configuration

231456-1
Figure 1. 8088 CPU Functional Block Diagram
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DESCRIPTION — The SN54L S/74L S373 consists
of eight latches with 3—state outputs for bus
organized system applications. The flip—flops
appear transparent to the data (data changes
asynchronously) when Latch Enable (LE) is HIGH.
When LE is LOW, the data that meets the setup
times is latched. Data appears on the bus when
the Output Enable (OE) is LOW. When OE is
HIGH the bus output is in the high impedance
State.

The SN54L S/74L.S374 is a high—speed, low—power
Octal D-type Flip—Flop featuring separate D-type
inputs for each flip—flop and 3—state outputs for bus
oriented applications. A buffered Clock (CP) and
Output Enable (OE) is common to all flip—flops. The
SN54L §/74L S374 is manufactured using advanced
Low Power Schottky technology and is compatible
with all Motorola TTL families.

 EIGHT LATCHESINA SINGLE PACKAGE

* 3-STATE OUTPUTSFOR BUSINTERFACING
* HYSTERESISON LATCH ENABLE

» EDGE-TRIGGERED D-TYPE INPUTS

+ BUFFERED POSITIVE EDGE-TRIGGERED CLOCK

* HYSTERESISON CLOCK INPUT TO
IMPROVE NOISE MARGIN

* INPUT CLAMP DIODESLIMIT HIGH SPEED
TERMINATION EFFECTS

PIN NAMES

LOADING (Note a)

HIGH LOW
DO_D7 Data|nputs 05 UL 025 UL
LE Latch Enable (Active HIGH) Input 05UL. |025UL.
CP Clock (Active HIGH going edge) Input 82 3:: 8;2 BIE
OE Output Enable (Active LOW) Input 6'5 ( 25.)U. L 1'5 7 5).U.L
Oy-O; Outputs (Note b) o R
NOTES
a 1TTL Unit Load (U.L.) —40 pA HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 7.5 U.L. for Military
and 25 U.L. for Commercial (74) Temperature Ranges.
The Output HIGH drive factor is 25 U.L. for Military (54) and 65 U.L.
for Commercial (74) Temperature Ranges.
TRUTH TABLE
LS 373 LS 374
Dn | LE| OE| On Dn | CP| OE| On
H H L H H up L H
L H L L L I L L
X X H | z* X X H | Z*

H = HIGH Voltage L evel
L = LOW Voltage Level
X = Immateria

Z = High Impedance

* Note: Contents of flip—flops unaffected by the state of the Output Enable input (OE).

9 NONWY 72 NOD)
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SN54/74L S373
SN54/74L S374

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS;

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUT
LOW POWER SCHOTTKY

CONNECTION DIAGRAM
DIP (TOP VIEW)

SN54L §/74L S373
OE[J1 ™~ 20 V¢c
0Oy [2 191 05
Dy []3 18] Dy
D, 4 177 bg
o, s 16]_] 04
o, []6 15[ ] og
D, []7 14 ] Dg
Dy []8 131D,
03 9 12[] 0,4

GND [J10 1 JLE
CONNECTION DIAGRAM

DIP (TOPVIEW)

SN54L S/74L S374
CE[J1 ~ 20V
O []2 1910,
Dy []3 18] ] D,
D, []4 171 Dg
o, []5 16 ] O
o, |6 15[ ] og
D, L7 14 ] Dy
D, []8 13 b,
03[9 12[] 0,4

GND [J10 u[jcp

J Suffix — Case 732-03 (Ceramic)
N Suffix — Case 738-03 (Plastic)

NOTE:

The Flatpak version has the same
pinouts (Connection Diagram) as
the Dual in—Line Package.
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