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82C55A
CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

m Direct Bit Set/Reset Capability

W X Spend, Sev0 Wl Eiee DC Drive Capability on all |
Operation with 8 MHz 8086/88 and . f';f rt’“g'utpm ve Capability on all 1/0
80186/188

m Control Word Read-Back Capability

m 24 Programmable 1/0 Pins

: m Available in EXPRESS
B Low Power CHMOS — Standard Temperature Range
m Completely TTL Compatible — Extended Temperature Range

In MODE 0, each group of 12 I/O pins may be programmed in sels of 4 and 8 to be inputs or outputs, In
MODE 1, each group may be programmed to have B lines of input or output. 3 of the remaining 4 pins are used
for handshaking and interrupt control signals. MODE 2 is a strobed bi-directional bus configuration.
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Figure 1. 82C55A Block Diagram
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Table 1. Pin Description
Symbol n::“ "”“‘::L".: o | Tye Name and Function
Phg_p 1-4 2-5 I/ | PORT A, PINS D=3: Lower nibbse of an 8-bit data output latch/
buffer and an 8-bit data input lateh.
RAD 8 B | READ CONTROL: This inpul is kow during CPU read operalions,
(41 B T | | CHIP SELECT: A low on this input enables the B2C55A to
respond to D and WH signals. AD and WR ara ignored
otherwise,
GHD Li B System Ground
Ateg B-9 2=10 I ADDRESS: Thess input signals, in conjunction AD and WH,
contral the salechon of ona of the threa ports or the control
word regisiers,
Ay | Ag | RD | WR | ©8 | Input Operation (Read)
o 0 o 1 0 Porl & - Dala Bus
4] 1 Q 1 ¥ Part B - Data Bue
1 0 0 1 o Part C - Data Bus
1 1 0 1 ¥ Control Word - Data Bus
Qutput Operation (Write)
0 0 1 0 ] Data Bus - Port A
i} 1 1 0 ¥ Data Bus - Port B
i o 1 0 ] Data Bus - Porl G
1 i i 0 0 Drata Bus - Control
Disable Function
X X x 1 Data Bus - 3 - State
x X 1 1 4] Ciata Bues - 3 - State
PCy_4 10-13 |11,13-15| WO |PORT C, PINS 4=T7: Upper nibble of an 8-bit data cutput latch/
buffer and an B-bil data input buffer (no lateh for input). This port
can be divided into two 4-bit ports under the mode control, Each
4-bit port contalns a 4-bit latch and it can be used for the contral
signal oulputs and status signal inputs in conjunction with ports
Aand B,
PCg-a 14=-17 | 18-10 I/Q | PORT C, PINS 0-3: Lower nibbla of Port C.
PBi.7 18=-25 | 20-22, I/0 | PORT B, PINS 0-T: An B-bit data oulpul latch/buffer and an B-
24-28 bit data input burtfar.
Voo 26 29 SYSTEM POWER: + 5V Power Supply.
Dron 27-34 A0-33, Y0 | DATA BUS: Bi-directional, iri-state data bues lines, connected to
35-38 system data bus,
RESET a5 an I RESET: A high on this inpul clears the control regisiar and all
poris are set to the input made.
WA 36 40 | | WRITE CONTROL: This inpul is low during CPU write
operations.
PhAs_4 A7T-40 | 41-44 170 | PORT A, PINS 4-7: Upper nibbls of an B-bit data output latch/
butfer and an B-bit data input latch,
MNC 1,12, Mo Connect
23, 34
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82C55A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can
be selectad by the system software:

Mode 0 — Basic input/output
Mods 1 — Strobed Input/output
Mode 2 — Bi-directional Bus

When the resel Input goas "high" all ports will be set
to the input mode with all 24 port lines held at a logic
“one” level by the intemal bus hold davices.

After the reset is removed the
B2C55A can remain in the input mode with no addi-
tional inftialization required. This eliminatas the need
for pullup or pulldown devices In “all CMOS" de-
signs. During the execution of the system program,
any of the other modes may be selected by using a
single output instruction. This allows a single
B2CE5A to service a varisty of peripheral devices
with & simple software maintenance routing,

The modes for Port A and Port B can be separately
defined, while Port C is divided into two portions as
required by the Port A and Port B definitions. All of
the oulput registers, including the status flip-flops,
will be reset whenever the mode Is changed. Modes
may be combined so that their functional definition
can be "tailored” to almost any 1/0 structure. For
instance; Group B can be programmed in Mode 0 to
monitor simple switch closings or display computa-
tional results, Group A could be programmed in
Mode 1 to monitor & keyboard or tape reader on an
interrupt-driven basis.

i ALGAEES BLE | 1
e s & S
s [ i
[N Ay
&
BACESA =
Inn:i—:ll. r._._.i_..._| &
LW
HODE1 —T B i T .
Tk []1] []]] LB
me S R
om0 AT
8 [iin ““ @tmtm
e Ty

Figure 3. Basic Mode Definitions and Bus
Interface

GROUF B

FORT C |LOWER)
1= INPUT
@= DUTFUT

FOAT B
I = INPUT
B LT

MEODE SELECT HM
D= MOIDEQ
1=MODE

MODE SELECTION
0= MO0EQ
o = MODE 1
1% = WONE 2

Figure 4. Mode Definition Format

The mode definilions and possible mode combina-
tions may seem confusing at first but after a cursory
review of the complele device operation a simple,
logical 1/O approach will surface. The design of the
B2C55A has taken into account things such as effi-
cient PC board layout, control signal definition vs PC
layout and complete functional flexibility to support
almost any peripheral device with no external logic.
Such design representis the maximum use of the
available pins.
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8086/88 D27a¥NINPNY MNP YOIN .2

129X MIND NIPN
DaNDN — 0 (Modified) n>wann yavn — X
"1" vapn — 1 (Undefined) N2y91 »INX 9 T00 XD — U

(Returned) monnnm /NN — R

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 X XX UXX

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

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 U 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 X X
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)

13 Tymya Junin




DYAYNNDI NPINIVPINI PIRNDY
Y'OWN NP ,815201 PONRWS NAD)

-13-

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 LOOP short-label Flags ODITSZAPC
Decrement cx and jump if not zero
Operands Clocks | Transfers* | Bytes Coding Example
short label 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 36 | 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 UuuuxX
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 X X X UXX
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 X
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 X
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
Non-destructive logical and X XXUX X

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 registers

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 XX UXX

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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