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in e 8041A/8641A/8741A
UNIVERSAL PERIPHERAL INTERFACE
8-BIT MICROCOMPUTER

a 8-Bit CPU plus ROM, RAM, /O, Timer a Fully Compatible with MCS-48™,
and Clock in a Single Package MCs-80™, MCS-85™, and MCS-86™

= One 8-Bit Status and Two Data Regis- Microprocessor Familles
ters for Asynchronous Slave-to-Master = Interchangeable ROM and EPROM
Interface Versions

a DMA, Interrupt, or Polled Operation ® 3.6 MHz 8741A-8 Available

Supported = Expandable 1/0

= 1024 x 8 ROM/EPROM, 64 x 8 RAM, = RAM Power-Down Capability
8-Bit Timer/Counter, 18 Programmable ~ ® Over 90 Instructions: 70% Single Byte
I/O Pins = Single 5V Supply

The Intel® 8041A/8741A is a general purpose, programmable interface device designed for use with a variety of 8-bit
microprocessor systems. It contains a low cost microcomputer with program memory, data memory, 8-bit CPU, I/O
ports, timer/counter, and clock in a single 40-pin package. Interface registers are included to enable the UPI device to
function as a peripheral controller in MCS-48™, MCS-80™, MCS-85™, MCS-86™, and other 8-bit systems.

The UPI-41A™ has 1K words of program memory and 64 words of data memory on-chip. To allow full user flexibility the
program memory is available as ROM in the 8041A version or as UV-erasable EPROM in the 8741A version. The 8741A
and the 8041A are fully pin compatible for easy transition from prototype to production level designs. The 8641A is a
one-time programmable (at the factory) 8741A which can be ordered as the first 25 pieces of a new 8041A order. The
substitution of 8641A’s for 8041A’s allows for very fast turnaround for initial code verification and evaluation results.

The device has two 8-bit, TTL compatible I/O ports and two test inputs. Individual port lines can function as either in-
puts or outputs under software control. /0 can be expanded with the 8243 device which is directly compatible and has
16 /0 lines. An 8-bit programmable timer/counter is included in the UPI device for generating timing sequences or
counting external inputs. Additional UPI features include: single 5V supply, low power standby mode (in the 8041A),
single-step mode for debug (in the 8741A), and dual working register banks.

Because it’s a complete microcomputer, the UPI provides more flexibility for the designer than conventional LSI inter-
face devices. It is designed to be an efficient controller as well as an arithmetic processor. Applications include key-
board scanning, printer control, display multiplexing and similar functions which involve interfacing peripheral
devices to microprocessor systems.

INTERNAL
BUS
0B8 a1
i8] STATUS @ @
— \J ] REQISTER
TESTO (] 1 40{]vVce PROGRAM 1
STATUS B 1o - Pro-|
XTAL1 [] 2 38| JTeST 1 <‘,; By = <‘r;—1’>v:3
XTAL2 [] 3 38 [ P27/DATK @
DBBOUT DATA
RESET[ ] 4 37 []P2¢/DRQ Bo- y S w MEMORY
sQs % [1p25/BF o - N e T
— g | REG.BANKT |
&ge 2 [1Pasose T 8 e e
eal]z 3Py SYSTEM @ REG. BANKO | MEMORY
INTERFACE
fD WR——q MULTIPLEXER
RD[]s 33[ 3P i 9
Ap ]9 32[]P15 i_ 5:—»—* J | pERiPHERAL
. e INTERFACE
WR([]10 gosias 31[JP14 CONTROL Ariiﬁ
SYNC[] 11 8741A o[ P43 LogIc
- Pao-
Do[]12 20[7P12 i
b1[] 13 28] ]P13
02 ta 27 [JP10
03] 15 26 ["] VoD ¢ —| Kes
PROGRAM
o4l e i :l:ROG CRYSTAL | XTALI——{ o MEMORY conpimionat [~ TESTO
] LC, OR
5] 17 24[P23 Lo oA e R .
Dg[]18 23{ P22 — |
o718 22[]P21 . ) |
vss[]20 21[]P20 1 Vpp——————= PROM PROGRAM SUPPLY I - !
POWER- Vcc————= + 5 SUPPLY COUNTER
Vgg ———= GROUND FLAGS 8-81T
)
o " |EVENT COUNTER
L
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8202
DYNAMIC RAM CONTROLLER

a Provides All Signals Necessary to- m Provides Transparent Refresh Capability
Control 2104A, 2117, or 2118 Dynamic
Memories m Fully Compatible with Intel® 8080A,

a Directly Addresses and Drives Up to 8085A and 8086 Microprocessors

128K Bytes Without External Drivers

@ Provides Address Multiplexing
and Strobes

m Decodes 8085A Status for Advanced
Read Capability

m Provides a Refresh Timer and a m Provides System Acknowledge and
Refresh Counter Transfer Acknowledge Signals

B Refresh Cycles May be Internally or
Externally Requested m Internal or External Clock Capability

The 8202 is a Dynamic RAM System Controller designed to provide all signals necessary to use 2104A, 2117, or 2118
Dynamic RAMSs in microcomputer systems. The 8202 provides multiplexed addresses and address strobes, as well as
refresh/access arbitration. Refresh cycles can be started internally or externally.

PIN CONFIGURATION 8202 BLOCK DIAGRAM
Alys
ALg/OP, ,
AHg []1 ~ 40[] Vee
AHz [] 2 39 [ AHs AHos > MULTIPLEXER > OUTgs
AHz []3 38[ ] AHg
AH ] 37 [] X4iCLK REFRESH
14 H X COUNTER
4Hg (] 5 36 [ ] Xg/OP2
AL ()6 35 7] TNK T
ouT 7 4
ouTy a0z ¥ REFRQIALE l
ALy []8 33[ ] PCS .
__ — Bo — WE
ouTy (]9 32 RODIS1 \
ALy [] 10 31 ] WR B1/0P; L CAS
OUTy [] 11 30 [ ] SACK RD/S1 —» — RASg
TACK AR TIMING —
ALz [ 12 29 [] XACK Pvg—» ARBITER AND L~ RAS,
ouT 13 28] WE " CONTROL RAS,
34 | _ REFRQ/ALE —— —— RAS;
ALg []14 27[] CAS FAse
— — 3
OuT4 [] 15 26 [] RAS3 T l T
—> XACK
ALs (] 16 25 ] B4/OPq REFRESH moen
ouTs [ v7 247 Bg TIMER | SAcK
ALg/OP3 [ 18 23[] RAS,
ouTg (|19 22[ ] RAS4
vss [] 20 21[] RASg Xg/OP, T >

X LK ] OSCILLATOR

TNK ——————————————
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Intel 8251A

PROGRAMMABLE COMMUNICATION IN‘f’E*‘RFA, ~

a Synchronous and Asynchronous m Asynchronous Baud Rate —L"DCt to
Operation 19.2K Baud

= Full Duplex, Double Buffered, Trans-
mitter and Receiver

a Synchronous 5-8 Bit Characters;
Internal or External Character Synchro-

nization; Automatic Sync Insertion m Error Detection — Parity, Overrun and

Framing
m Fully Compatible with 8080/8085 CPU
= 28-Pin DIP Package

m Asynchronous 5-8 Bit Characters;
Clock Rate—1, 16 or 64 Times Baud
Rate; Break Character Generation; 1,
12, or 2 Stop Bits; False Start Bit
Detection; Automatic Break Detect
and Handling.

a All Inputs and Outputs are TTL
Compatible

Singl 5V S |
= Synchronous Baud Rate — DC to 64K = single + upply
Baud u Single TTL Clock

The Intel® 8251A is the enhanced version of the industry standard, Intel® 8251 Universal Synchronous/Asynchronous
Receiver/Transmitter (USART), designed for data communications with Intel’s new high performance family of
microprocessors such as the 8085. The 8251A is used as a peripheral device and is programmed by the CPU to operate
using virtually any serial data transmission technique presently in use (including IBM “bi-sync”). The USART accepts
data characters from the CPU in parallel format and then converts them into a continuous serial data stream for
transmission. Simultaneously, it can receive serial data streams and convert them into parallel data characters for the
CPU. The USART will signal the CPU whenever it can accept a new character for transmission or whenever it has
received a character for the CPU. The CPU can read the complete status of the USART at any time. These include data
transmission errors and control signals such as SYNDET, TXEMPTY. The chip is constructed using N-channel silicon

gate technology.

PIN CONFIGURATION

BLOCK DIAGRAM

0, 0.
D, .,
RxD v
GND RxC DATA ,j TRANSMIT
o oTR <;:> s K :> BUFFER  [-—=TxD
: o 0;Dg BUFFER |\ (P-S)
D, /TS
o, DSR 7
D, RESET I |
>C cLK RESET ____, N TXRDY
iy -~
o <D CLK ] READ/WRITE TRANSMIT e
_ ¢ - Tx
s TREMPTY R/D‘—’ C?_NOESL CONTROL
~ — R—" . «TxC
cD cTs WR 1
RD SYNDET/BD T
AxRDY :] TxRDY s
DSR s |
PIN NAMES . } TR o — RECEIVE .
D, Dg Data Bus (8 hits) DSR | Data Set Ready i - CONTROL BUFFER |=—Fhx
c/D Control or Data 1s 10 be Written or React TR Data Terminat Ready | CTS— »qf <:/ | (s Pl
ED Read Data Cornimand ; SYNDET/BD | Syne Detect/ } RTS =of
WR Weite Data or Control Command | | Break Detect !
cs Chip Enable [ #7s Request 10 Sead Data
CLK Clock Pulse [TTL) ne Fuest fo send Bata
RESET | Reset iCTs Clesr 10 Send Data | »RxRDY
TxC Transmrtter Clock [ TxE | Transovtzer Empty L recenve [ g
TxD Transmitter Data Ve 5 Volt Supply INTERNAL CONTROL
Axt Recever Clock . GND | Grouna DATA BUS -e SYNDET
RxD Recewver Dats
RxRDY | Recewer Ready (has character for 8080 L
TxRODY Transmutrer Ready (ready far chae from 8080
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8253/8253-5
PROGRAMMABLE INTERVAL TIMER

m MCS-85™ Compatible 8253-5 = Count Binary or BCD

= 3 Independent 16-Bit Counters
m Single + 5V Supply
s DC to 2 MHz

= Programmable Counter Modes = 24-Pin Dual In-Line Package

The Intel® 8253 is a programmable counter/timer chip designed for use as an Intel microcomputer peripheral. It uses
nMOS technology with a single +5V supply and is packaged in a 24-pin plastic DIP.

It is organized as 3 independent 16-bit counters, each with a count rate of up to 2 MHz. All modes of operation are soft-
ware programmable.

PIN CONFIGURATION BLOCK DIAGRAM
o, ~ 20 v, 1
d: 23 [JWR R
i - o OATA L A——r b A—T | counTER
o,( 3 22[1RD 0, D, ¢ s X sus oA OV e—- —~ Gareo
d. ahes V| BUFFER Eam? Namnte
0, I - —outo
0,05 20[JA, ‘ ‘
p,[]6 8253 19[4, : Do T
i i
0,07 18l]CLK 2 i | JE |
i
0, 8 17 Pout2
RD —— )
cLko] 9 16 [JGATE 2 e . CLK1
WR — - ——=] .
ouTo[] 10 15 [JCLK 1 ;EATDE' i At ] COUNTER
) [ _ K ) GATE 1
Gateo[] 1 14 JGaTE A, - ] vocic } Ean !
GND[] 12 13D out i YT
A, -] !
|
b | 4
| i J
[ ’ S
PIN NAMES | e Lk
D, D, DATA BUS (8 BIT) C%NJ;SL |- — A~ counter . cares
CLKN _ COUNTER CLOCK INPUTS REGISTER [N—— [y 1) 2
GATEN _ COUNTER GATE INPUTS L e OuT?
OUTN __ COUNTER OUTPUTS
RD READ COUNTER T
WR WRITE COMMAND OR DATA I !
cs CHIP SELECT N I S S
Ay A COUNTER SELECT
Vee 5 VOLTS
GND GROUND INTERNAL BUS L\,
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a MCS-85™ Compatible 8255A-5

= 24 Programmable /O Pins

a Completely TTL Compatible
s Fully Compatible with intel® Micro-

processor Families

» Improved Timing Characteristics

The Intel® 8255A is a general purpose programmable I/O device designed for use with intel® microprocessors. It has
24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12 I/0 pins may be programmed in sets of 4 to be input or output. In MODE 1, the second
8 lines of input or output. Of the remaining 4 pins, 3 are used for hand-

mode, each group may be programmed to have
s mode which uses 8

shaking and interrupt controi signals. The third mode of operation (MODE 2) is a bidirectional bu

8255A/8255A-5
PROGRAMMABLE PERIPHERAL INTERFACE

a Direct Bit Set/Reset Capability Easing

Control Application Interface

= 40-Pin Dual In-Line Package

lines for a bidirectional bus, and 5 lines, borrowing one from the other group, for handshaking.

= Reduces System Package Count

= Improved DC Driving Capability

PIN CONFIGURATION

wd T Wb
pa2 [ 2 0[] eas
[0 38 [ pas
oo [ o [ ewr
m[]s 36 [ wA
es[]s 35 [] meser
ano [} 7 2¢f 0o
m]e w[Jor
no (e 2[ 7o,
Qe g8255A [de
pos (] 1 2[00
ecs [] 12 20 0s
pea [ 13 [ oe
poo [ 1 2 or
et [ s 26 [Jvee
pcz [ 16 25 [ e
s3] v 24 [ 7es
reo [] 10 2| eas
st [ 1o 22[] pBa
eo2 [ 20 2] re3
PIN NAMES

D,-D, DATA BUS (81 DIRECTIONALI

RESET RESET INPUT

¢S CHIP SELECT

I READ INPUT

WR WRITE INPUT

A0, A1 PORT ADDRESS

PAT.PAC PORT A (BIT)

PB7-PBO PORT 8 (BIT)

PC7-PCO PORT C (8IT)

Veo +5 VOLTS

GND 9 VOLTS ]

8255A BLOCK DIAGRAM

f

BI-DIRECTIONAL DATA BUS

A
07-00

aRou p—
CONTROL 8
.
T
e KT eers
vomrc i
UPPER g Pe7-PCa
4
N eus
DATA BUS. po:rc At Vo
B q
-
]
" N contRoL ——
r

[

®)

1o
pB7-PR
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intel
8271

PROGRAMMABLE FLOPPY DISK CONTROLLER

= IBM 3740 Soft Sectored Format Compatible = Internal CRC Generation and Checking

® Programmable Record Lengths = Programmable Step Rate, Settle-Time, Head

Load Time, Head Unload Index Count
m Multi-Sector Capability
apT™ acT™M :
s Maintain Dual Drives with Minimum Software = Fully MCS-80™ and MCS-85™ Compatible
Overhead Expandable to 4 Drives
P a Single + 5V Supply
m Automatic Read/Write Head Positioning and
Verification m 40-Pin Package

The Intel® 8271 Programmable Floppy Disk Controller (FDC) is an LSI component designed to interface one to 4 floppy
disk drives to an 8-bit microcomputer system. Its powerful control functions minimize both hardware and software
overhead normally associated with floppy disk controllers.

PIN CONFIGURATION BLOCK DIAGRAM
FAULT RESET/0PO []1 ~ a0 E Vee

SELeCcTO (]2 39 ] LOW CURRENT

amHzcex []3 38 [J LOAD HEAD REGISTERS ~
RESET [ 4 37 [J DIRECTION STATUS REG | COMMAND REG

READY 1 []5 36 {1 SEEK/STEP RESULT REG |[PARAMETER REG

SELECTY [J6 35 [J wR ENBLE RESET
DACK [} 7 34 [J INDEX
DR_Q s 33{] WRPROTECT - W DATA

A0 Q9 323 ReaDv 0

f————————= NSYNC

wa Qo 300 TReo 08 DATA BUS SERIAL
07 F
INT (1 30 [ COUNT vPI BUFFER CIONNTYE:(;&CEER

oso (12 29 ] WR DATA oo RDDATA
o8l [ 13 28 1] FAULT o-—-————— DATA WINDOW
oB2 [J 14 2717 UNSEP DATA DRQ -————
— [ PLO S8
083 [ 15 26 [ DATA WiNDOW SACK
o8a (] 16 25 [] pLO’sS INT
085 [} 17 247 cs I
oes [, 235 sy _ — READY O
o s g SYNC & ’
19 201 A AT
! WR ——qf 1 neur Mabcaly
GND [] 20 217 A, READ/ BUFFER !
WRITE WR PROTECT
.| oma WR PRC
A‘ CONTROL p-—~ FauLT
Ay ———1 " LoGIC DRIVE
INTERFACE
CONTROLLER
PIN NAMES RESET — o] — SELECTO
— SELECT1

DATA BUS (81 DIRECTIONAL PLO/SS PLO/SINGLE SHOT WR ENABLE
CLOCK INPUT (TTL) GATAWINDOW | 0atA WiNDOW & : > OQUTPUT b~ | OAD HEAD
sELecT 1.0 UNSEP DATA | UNSEPARATED DATA BUFFER |,

FAULT RESET/OPTIONAL OUTPUT FAULT FauLt SEEK/STEP
chip REseT WRDATA WAITE DATA —— oiRecTION
READY 1.0 COUNTIOPT COUNT/OPTIONAL INPUT INTERNAL — LOW CURRENT
DMA ACKNOWLEDGE wT TRACK 0

OMA REQUEST WHPROTECT | wRITE PROTECT DATA BUS [~ FAULT RESET/OPO
CPUREAD INPUT TWOEX INDE X

CPUWRITE INPUT WRENABLE | WAITE EnaBLE

INTERRUPT seewster | seewsster

REGISTER SELECT oiRECTIoN | oiRecTion L J

HEAD DATA INSYNC LOAD HEAD LOAD HEAD CPU INTERFACE DISK INTERFACE

crpseLect Low CURAENT | Low cuRReT
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8272
SINGLE/DOUBLE DENSITY
FLOPPY DISK CONTROLLER

m IBM Compatible in Both Single and m Data Transfers in DMA or Non-DMA
Double Density Recording Formats Mode

m Programmable Data Record Lengths: m Parallel Seek Operations on Up to Four
128, 256, 512, or 1024 Bytes/Sector Drives

m ?:n:lgfiﬁftor and Multi-Track Transfer a Compatible with Most

P y Microprocessors Including 8080A,
= Drive Up to 4 Floppy Disks 8085A, and 8086
m Data Scan Capability — Will Scan a m Single Phase 8 MHz Clock

Single Sector or an Entire Cylinder’s
Worth of Data Fields, Comparing on a
Byte by Byte Basis, Data in the
Processor's Memory with Data Read
from the Diskette

Single +5 Volt Power Supply

Available in 40-Pin Plastic and CERDIP
Dual-in-Line Package

The 8272 is an LS| Floppy Disk Controller (FDC) Chip, which contains the circuitry and control functions for interfacing
a processor to 4 Floppy Disk Drives. It is capable of supporting either IBM 3740 single density format (FM), or IBM
System 34 Double Density format (MFM) including double sided recording. The 8272 provides control signals which
simplify the design of an external phase locked loop, and write precompensation circuitry. The FDC simplifies and
handles most of the burdens associated with implementing a Floppy Disk Interface.

DBo.7 DATA BUS REGISTERS
T \ - BUFFER
RESET (1 40 [ Vee
RD |2 39 [ ] RWISEEK
WR[]3 38 [ LCTIDIR
Cs[]a 37 [ ] FRISTP
Ao []5 36 [T HDL l«—— wr cLock
DBy [ 6 35 [1RDY |— WR DATA
08y []7 34 [ WPITS TERMINAL |-——» WR ENABLE
DB, []8 33 [ ] FLTITR, COUNT SERIAL |—» PRESHIFTO
INTERFACE ——» PRE-SHIFT 1
DBy [ ]9 32{7]PSo DRQ CONTROLLER
DBa (410 gy, 31EIPS: DACK —=o oo «—— READ DATA
DBs [] 11 30 [ woa NT -—  wriTe |«—— READ DATA WINDOW
DB (] 12 29 [ USo RD —»of com:o <F‘t> l——» vco SYNC
H @ L
08, (113 28] us, Wh —aof CONTRO
DRO [ 14 27 [JHD 52 —> | » READY
DACK [ 15 26 [} MFM Re INPUT |——> WRITE PROTECT/TWO SIDE
Tc {16 25 [ WE ? 2 PORT |—» INDEX
¥ g cs E) |—— FauLTITRACK 0
Iox []147 24 ] Vee 2
INT |18 23 [ RDO z
CLK [J18 22| JROW =4 DRIVE [ UNIT SELECT 0
z
GND [ 20 21 {7 wek ~ c'gﬁ:gﬂcsk —— UNIT SELECT 1
S L |— mFM moDE
gL OUTPUT
Vee —» poRT |— RW/SEEK
GND —— |——» HEAD LOAD
|—— HEAD sELECT
|—— LOW CURRENT/DIRECTION
|— FAULT RESET/STEP
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8273
PROGRAMMABLE HDLC/SDLC PROTOCOL
CONTROLLER
a HDLC/SDLC Compatible » Programmable NRZI Encode/Decode

a Frame Level Commands = N-Bit Reception Capability

= Full Duplex, Half Duplex, or Loop = Digital Phase Locked Loop Clock
SDLC Operation Recovery

a Up to 64K Baud Transfers a Minimum CPU Overhead

= Two User Programmable Modem = Fully Compatible with 8080/8085 CPUs
Control Ports

a Automatic FCS (CRC) Generation and
Checking m 40-Pin Package

a Single + 5V Supply

The Intel® 8273 Programmable HDLC/SDLC Protocol Controller is a dedicated device designed to support the ISO/C-

CITT’s HDLC and IBM’s SDLC communication line protocols. It is fully compatible with Intel’s new high performance

microcomputer systems such as the MCS-85™. A frame level command set is achieved by a unique microprogrammed

dual processor chip architecture. The processing capability supported by the 8273 relieves the system CPU of the low
" level real-time tasks normally associated with controllers.

PIN CONFIGURATION BLOCK DIAGRAM
——u_._ REGISTERS
FLAG DET (1 4 \Z
LAG = o P Vee TxINT RESULT COMMAND ™
Tx INT [ 2 39 ] P8,
— RxINT RESULT PARAMETER
cik [J3 38 ] P, -
aeser O 4 v es, TEST MODE STATUS
Tx0ACK s 36 [ 8; RESULT
TxDRQ [] 6 35 [] RTS
RxDACK [] 7 3a ] PA,
RxDRQ [} 8 33[] PA,
RD (]9 32[] pa,
wr [0 313 co DATA
8273 < 08, , BUS
Rx INT (] 11 30)] T8 BUFFER /1_1\ %0
Tx LOGIC —
pBo [} 12 29§71 TxD W e TxC
o1 (13 28[7 TxC
o082 [ 14 27[] RxC
o83 [ 15 261 RxD
TxDRQ
o84 [ 16 25 1] 32xCLK — BFLL
C TxDACK ———— DPLL
oes (] 17 28] cs C_ 37X CLK
P RxDRQ *—y —_—
DB6 [ 18 23] OPLL CONTROL p——e RTS
RxDACK LOGIC -
087 (19 221 A, i /L_J\ :> PB, ,
GND [ 20 20 A LI — W e CTS
RxINT =t oe—— CD
L -
WR =0 WRITE
DMA/ N
Aq ——] CONTROL
LOGIC
A
PIN NAMES !
RESET [ R0
Ax LOGIC Joe—— RxC
DBO—DB7 | DATA BUS (8 BITS) [&s CHIP SELECT -
FLAG DET | FLAG DETECT 32xCLK | 32 TIMES CLOCK cs
TxINT TRANSMITTER INTERRUPT iRx D RECEIVER DATA cLK FLAG DET
CLK CLOCK INPUT | BxC RECEIVER CLOCK
RESET RESET T TRANSMITTER CLOCK INTERNAL DATA BUS ——=1
TxDACK | TRANSMITTER DMA ACKNOWLEDGE TxD TRANSMITTER DATA
TxDRQ | TRANSMITTER DMA REQUEST cTs CLEAR TO SEND CPU INTERFACE MODEM INTERFACE
RD READ INPUT cD CARRIER DETECT LJ
WwR WRITE INPUT PA7-PA4 | GP INPUT PORTS
Ax DACK | RECEIVER DMA ACKNOWLEDGE PB,-PB, | GP OUTPUT PORTS
AxDRQ | RECEIVER DMA REQUEST TS REQUEST TO SEND
Rx INT RECEIVER INTERRUPT Vee +5 VOLT SUPPLY
AO-A1 COMMAND REGISTER SELECT ADDRESS | | GND GROUND
OPLL DIGITAL PHASE LOCKED LOOP
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8275
PROGRAMMABLE CRT CONTROLLER

s Programmable Screen and Character = Fully MCS-80™ and MCS-85™
Format Compatible
= 6 Independent Visual Field Attributes = Dual Row Buffers

a 11 Visual Character Attributes
(Graphic Capability)

s Cursor Control (4 Types) = Single + 5V Supply
m Light Pen Detection and Registers = 40-Pin Package

m Programmable DMA Burst Mode

The Intel® 8275 Programmable CRT Controlier is a single chip device to interface CRT raster scan displays with
Intel® microcomputer systems. Its primary function is to refresh the display by buffering the information from main
memory and keeping track of the display position of the screen. The flexibility designed into the 8275 will allow simple
interface to almost any raster scan CRT display with a minimum of external hardware and software overhead.

PIN CONFIGURATION BLOCK DIAGRAM
\J
ez g 40 1 vee
1c2 2 39 {1 LAg
Lc1gs 38 [J LAY
CHARACTER
Lco [ 37 [JLTEN | COUNTER l“ cer
DRQ s 36 [J RVV
(2)80 x 8
DACK []s 35 [J vSP LI
HRTC (7 3a [0 GPaq
VRTC (8 33[] GPAQ T T ﬂ
BR BUFFER BUFFER
RD s 32 I HLGT ooy () s k=N k| meur || outeur —) cco e
WR 10 313 IrRQ BUFFER CONTROL.- [|CONTROL
8275 LER LER
LtPEN 1 30[J CCLK l l
DBg [ 12 29[ cce
_ 21827
pB1 ([ 3 28[]CCs FIFOs
DBz (14 27 cca
DB3 [ 15 261 cc3 oRQ Loa
DBg ( 18 5[] cc2 BACK
DBs [ 17 2a[7] cCq RQ
DBg [ 18 23[JCco
pBy (] 19 221 €S
RD —=o READ/
GND [ 20 21[] Ag Biksed) .
WA —ed OMA [ [ LAo
CONTROL p——= HRTC
LOGIC RASTER TIMING  |—= VRTC
Ag —| - |— HLGT
— RVV
PIN NAMES - VIDEO CONTROL I\./';E’N
cs 1 [ 6Pag_4
DBo-1 B1-DIRECTIONAL DATA BUS LCp-3 LINE COUNTER OUTPUTS ;
DRQ DMA REQUEST QUTPUT LAQ-1 LINE ATTRIBUTE OUTPUTS
DAEK DMA ACKNOWLEDGE INPUT HRTC HORIZONTAL RETRACE QUTPUT LPEN
1RQ INTERRUPT REQUEST QUTPUT VRTC VERTICAL RETRACE OUTPUT \
RO READ STROBE INPUT HLGT HIGHLIGHT QUTPUT
WR WRITE STROBE INPUT RVV REVERSE VIDEO OUTPUT
Ag REGISTER ADDRESS INPUT LTEN LIGHT ENABLE QUTPUT
=3 CHIP SELECT INPUT VSP VIDEOQ SUPPRESS OUTPUT
CCLK CHARACTER CLOCK INPUT GPAQ_1 | GENERAL PURPOSE ATTRIBUTE QUTPUTS
CCo-6 CHARACTER CODE QUTPUTS LPEN LIGHT PEN INPUT
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8279/8279-5 "
PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

s MCS-85™ Compatible 8279-5 = Dual 8- or 16-Numerical Display
a Simultaneous Keyboard Display . . .
Operations m Single 16-Character Display
m Scanned Keyboard Mode = Right or Left Entry 16-Byte Display

m Scanned Sensor Mode RAM

a Strobed Input Entry Mode m Mode Programmable from CPU
a 8-Character Keyboard FIFO

= 2-Key Lockout or N-Key Rollover with
Contact Debounce a Interrupt Output on Key Entry

s Programmable Scan Timing

The Intel® 8279 is a general purpose programmable keyboard and display /O interface device designed for use with
Intel® microprocessors. The keyboard portion can provide a scanned interface to a 64-contact key matrix. The
keyboard portion will also interface to an array of sensors or a strobed interface keyboard, such as the hall effect and
ferrite variety. Key depressions can be 2-key lockout or N-key rollover. Keyboard entries are debounced and strobed in
an 8-character FIFO. If more than 8 characters are entered, overrun status is set. Key entries set the interrupt output
line to the CPU.

The display portion provides a scanned display interface for LED, incandescent, and other popular display
technologies. Both numeric and alphanumeric segment displays may be used as well as $imple indicators. The 8279
has 16X8 display RAM which can be organized into dual 16X4. The RAM can be loaded or interrogated by the CPU. Both
right entry, calculator and left entry typewriter display formats are possible. Both read and write of the display RAM
can be done with auto-increment of the display RAM address.

PIN CONFIGURATION LOGIC SYMBOL
T Vee
RL ] = a0 [Ovec
RL3[] 2 39 [JRL PIN NAMES aa . h
- | Lo7
ck3 w {JRLg o
ma(]4 37 [JcnTLISTB DATA
AL 5 36 LISHIFT DBy 1,0 [ DATA BUS (BI DIRECTIONAL) 8US KEY DATA
2 g CLK I} CLOCK INPUT SHIFT{e————— |”
RL 6 L
s L 3 3 St3 RESET | RESET INPUT
RLe[]7 34 []st, T [ creserect [
rRL7 {8 a3 s RO I | READ INPUT
g H st i | WRITE INPUT
RESET(] 9 279 32 st A0 | | BUFFER ADDRESS CNTL/STB |4
R —.
&} 10 8279 4 Hout s, ) O_| INTERRUPT REQUEST OUTPUT
o Stos O | SCAN LINES cPy 4
WR[] 1 30 [JouT By STy —RETURN OIS INTERFACE )
o8B, (] 12 29 Jout s, SHIFT || SHIFT INPUT — (S
° 0 CNTL/STB | 1 | CONTRGL/STROBE INPUT Stos 4 SCAN
D8, L3113 28 [JOUT B, OUT Ag; | O | DISPLAY (A1 GUTPUTS.
oe,[] 14 27 [JOUT Ay OUTBys | O | DISPLAY (B1 OUTPUTS A0
DEJ[— 5 26 :OUT Ay BD ) BLANK DISPLAY OUTPUT
OUT A
o8] 16 s [our a, o3t 4
Dn—— ET
o] 1/ 24 [JoUT A3 RES
o8g[] 18 23{186 DISPLAY
o8, 19 22[dts L —————lcLk  ouTBy3 4 DATA
vgs ( 20 21{]Ag .
BD
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8291

GPIB TALKER/LISTENER

Designed to Interface Microprocessors
(e.g., 8080, 8085, 8086, 8048) to an
IEEE Standard 488 Digital Interface
Bus

Programmable Data Transfer Rate

Complete Source and Acceptor
Handshake

Complete Talker and Listener
Functions with Extended Addressing

Service Request, Parallel Poll, Device
Clear, Device Trigger, Remote/Local
Functions

Selectable Interrupts

On-Chip Primary and Secondary
Address Recoghnition

Automatic Handling of Addressing and
Handshake Protocol

Provision for Software Implementation
of Additional Features

1 -8 MHz Clock Range

16 Registers (8 Read, 8 Write), 2 for
Data Transfer, the Rest for Interface
Function Control, Status, etc.

Directly Interfaces to External Non-
Inverting Transceivers for Connection
to the GPIB

Provides Three Addressing Modes,
Allowing the Chip to be Addressed
Either as a Major or a Minor Talker/
Listener with Primary or Secondary
Addressing

DMA Handshake Provision Allows for
Bus Transfers without CPU Intervention
Trigger Output Pin

On-Chip EOS (End of Sequence)

Message Recognition Facilitates
Handling of Multi-Byte Transfers

The 8291 GPIB Talker/Listener is a microprocessor-controlled chip designed to interface microprocessors (e.g., 8048,
8080, 8085, 8086) to an IEEE Standard 488 Instrumentation Interface Bus. It implements all of the Standard’s interface
functions except for the controller.

PIN CONFIGURATION

BLOCK DIAGRAM

GPIB DATA

-

l

8 READ
REGISTERS

INTERFACE
FUNCTIONS I
SH GPIB CONTROL

AH l
TE
LE |

| TO NON-INVERTING
BUS TRANSCEIVERS

L

SR
RL

8 WRITE
REGISTERS

T/R CONTROL

—

PP
oC
oT

il

U

8291 INTERNAL BUS (DATA)

TR V 40 :lV_cc ~ I8291
TR/2[Q2 39[E0!
cLock[}3 38| JNDAC |
RESET[]4 37[QWNRFD ‘
TRIG}S 36 [JDAV
pMA REQ[]6 3510108 ” |
DMA ACK []7 %0107 2
[#9n 33{10106 2
RLOYs 3210105 g
wro 8291 a1jppioa 3
14 K] 30j10103 2
po{]12 2910102 8
o113 28f1DI01 g
pz]14 27fasRa I
o315 26[JATN H |
paj1e s REN |
os[}17 24 )IFC
pe[]18 231Rs2 |
o719 22[Rs1 L |
vss}20 21fRso0

MESSAGE
DECODER

|
l
|
I
I

?j\
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8292
GPIB CONTROLLER 'y,
E iég?@/
FEATURES:
B Complete IEEE Standard 488 Controller B Complete Implementation of Transfer
Function. Control Protocol.
W Interface Clear (IFC) Sending Capability B Synchronous Control Seizure Prevents
Allows for Seizure of Control and/or the Destruction of any Data
Initialization of the Bus. Transmission in Progress_
ds to Service Requests (SRQ).
W Responds to Servi quests ( ) B Connects with the 8291 to Form a
8 Sends (REN), Allowing Instruments to Complete IEEE Standard 488 Interface
Switch to Remote Control. Talker/Listener/Controller.

The 8292 GPIB CONTROLLER is a microprocessor-controlled chip designed to connect with the 8291
GPIB TALKER/LISTENER to implement the full IEEE Standard 488 controller function, including transfer
control protocol. The 8292 is a pre-programmed UP|-41ATM

PIN CONFIGURATION 8291, 8292 SYSTEM DIAGRAM
H MICROPROCESSOR SYSTEM BUS ?
T T. ¢ O
x1 ]2 39[ 7 COUNT - =X e oy DACK
X2 3 38[7] REN lr 857|282 | 8291 8292
RESET [ 4 v 6av ! cotigisse ! TARE contEbiucn
ne 5 36 ] iBFI | I Fi
cs[s 3511 oBFI
ano O 7 4[] Eor
b ]8 33[] spi TR2
Ag ]9 321 TCI
wawo *? s ee .
syne [ 11 3017 NC
Do [ 12 29[] ATNO
D1 [J13 28| NC
D2 [} 14 277 cLtH
D3 [] 15 26[] NC L,
Da []16 2511 NC TRANSBXESIVERS
Ds []17 247 syc
De [] 18 23[] iFc
b7 []19 22[ ] ATNI @
vss [] 20 21[] SRa
5 GENERAL PURPOSE INTERFACE BUS /
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GPIB TRANSCEIVER

n Nine Open-collector or Three-state = On-chip Decoder for Mode
Line Drivers Configuration

m 48 mA Sink Current Capability on
Each Line Driver = Power Up/Power Down Protection to

. ] ] ] Prevent Disrupting the IEEE Bus
= Nine Schmitt-type Line Receivers

. gigh gf!fa"“a"ce Load Drive a Connects with the 8291 and 8292 to
apabiiity Form an IEEE Standard 488 Interface
« Singe 51 Power Sl TakortarConctar i o

m 28-Pin Package .
= Only Two 8293’s Required per GPIB

s Low Power HMOS Design Interface

The Intel® 8293 GPIB Transceiver is a high current, non-inverting buffer chip designed to interface the 8291 GPIB
Talker/Listener or the 8292 GPIB Controller with the 8291 to the IEEE Standard 488-1978 Instrumentation Interface
Bus. Each GPIB interface would contain two 8293 Bus Transceivers. In addition, the 8293 can also be used as a general
purpose bus driver.

PIN CONFIGURATION 8291, 8292, 8293 SYSTEM DIAGRAM
s MICROPROCESSOR SYSTEM BUS 5
TRt 1 ~ 2817 Vec r——- E —— = BACK : :
et R b o e o
CONTROLLER TALKER/ CONTROLLER
ATN2 (|4 25 ] DATA10 (OPTIONAL) | LISTENER
DATA1[}S 24| ] DATA9
DATA2 []6 23{ ] DATAB
pATA3[|7 8203 22| BUSY TIR2
DATA4 [} 8 21[] BUS8
DATAS (]9 20 [] GND
DATA6 []10 19 [ BuS?
DATA7 ] 14 18 [] BUSE IR
BUSt []12 17| ] BUSS >
BuUs2[]13 16{] BUS4
GND [}14 15[ ] BUS3 8293
TRANSCEIVERS
S GENERAL PURPOSE INTERFACE BUS J
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DATA ENCRYPTION UNIT

m Certified by National Bureau of m 7-Bit User Output Port
Standards

m Single 5V + 10% Power Supply

u 80 Byte/Sec Data Conversion Rate
m Peripheral to MCS-86™, MCS-85™,

= 64-Bit Data Encryption Using 56-Bit MCS-80™ and MCS-48™ Processors
Key
= DMA Interface a Implements Federal Information

Processing Data Encryption Standard

= 3 Interrupt Outputs to Aid in Loading
and Unloading Data m Encrypt and Decrypt Modes Available

DESCRIPTION

The Intel® 8294 Data Encryption Unit (DEU) is a microprocessor peripheral device designed to encrypt and decrypt
64-bit blocks of data using the algorithm specified in the Federal Information Processing Data Encryption Standard.
The DEU operates on 64-bit text words using a 56-bit user-specified key to produce 64-bit cipher words. The operation
is reversible: if the cipher word is operated upon, the original text word is produced. The algorithm itself is perma-
nently contained in the 8294; however, the 56-bit key is user-defined and may be changed at any time.

The 56-bit key and 64-bit message data are transferred to and from the 8294 in 8-bit bytes by way of the system data
bus. A DMA interface and three interrupt outputs are available to minimize software overhead associated with data
transfer. Also, by using the DMA interface two or more DEUs may be operated in parallel to achieve effective system
conversion rates which are virtually any multiple of 80 bytes/second. The 8294 aiso has a 7-bit TTL compatible output
port for user-specified functions.

Because the 8294 implements the NBS encryption algorithm it can be used in a variety of Electronic Funds Transfer
applications as well as other electronic banking and data handling applications where data must be encrypted.

PIN
CONFIGURATION PIN NAMES BLOCK DIAGRAM

PIN NAME FUNCTION DATA KEY

DATA BUS

D7Dy DATA BUS BUS <I> BUFFER BUFFER

RD,WR READ,WRITE STROBES REGISTERS STORAGE

cs CHIP SELECY [ = KN ===

Ag CONTROL/DATA SELECT

RESET RESET INPUT RD & ';'TESSQSE

X1.X2 FREQUENCY REFERENCE INPUT WR O

SYNC HIGH FREQUENCY OUTPUT cs Of CONTROL

DRQ,DACK DMA REQUEST,DMA ACKNOWLEDGE Ao AND

SRQ,0AV,CCMP | INTERRUPT REQUEST OUTPUTS INTERRUPT _ ALGORITHM

Pe-Po OUTPUT PORT LINES SRQ LOGIC TABLE

Vce.Voo.GND | +5V POWER,GND OAV =

NC NO CONNECTION COMP —————]

7-BIT
OuTPUT Po-Ps
PORT
DMA DRQ
LoGIC DACK

RESET

1
SYNC‘—\

X1
X2

{1

TIMING

+5V—
POWER

GND———

INTERNAL
BUS
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8295
DOT MATRIX PRINTER CONTROLLER

= Interfaces Dot Matrix Printers to s Programmable Print Intensity
MCS-48™, MCS-80/85™, MCS-86™

Systems = Single or Double Width Printing

= 40 Character Buffer On Chip

= Serial or Parallel Communication with = Programmable Multiple Line Feeds
Host

= DMA Transfer Capability a 3 Tabulations

m Programmable Character Density (10 or
12 Chararcters/inch) a 2 General Purpose Outputs

The Intel® 8295 Dot Matrix Printer Controller provides an interface for microprocessors to the LRC 7040 Series dot
matrix impact printers. It may also be used as an interface to other similar printers.

The chip may be used in a serial or parallel communication mode with the host processor. In parallel mode, data
transfers are based on polling, interrupts, or DMA. Furthermore, it provides internal buffering of up to 40 characters
and contains a 7 x 7 matrix character generator accommodating 64 ASCIl characters.

INTERNAL
]
vaend 1 w0 [Ivee PIN NAME FUNCTION Bue:
X JH
1 38 PIHOME Dg-D7 DATA BUS | oama
x2[]3 38 [TOACKISIN | RD, WR READ, WRITE STROBES DHATA BUS CHARACTER
cs CHIP SELECT us BUFFER
RESET(] @ 7 [ oRAITTS - BUFFER '
_C 37 [JoRaiCTS RESET RESET INPUT N
nelds 36 [IRQ/SER X1, X2 FREQUENCY REFERENCE INPUTS
Es 3 PImoT SYNC HIGH FREQUENCY OUTPUT I 1 1
N MOT, PFM MAIN, PAPER FEED MOTOR DRIVES
GNo(]7 34 )18 DRQ, DACK DMA REQUEST, ACKNOWLEDGE D o F—-\
L] 330%7 SIN, CT8 SERIAL INPUT, CLEAR-TO-SEND wE o 3=
v . IRQISER INTERRUPT REQUEST, SERIAL GROUND
ce(jo 32 3? $1-87 SOLENOID DRIVE OUTPUTS T3 - —) - s18
WR({J w0 31| PFEED PAPER FEED INPUT PRINTER —
svucé s ]s_s HOME. TOF HOME, TOP-OF-FORM INPUTS R conTROL INTERFACE wor
so>a sT8 SOLENOID STROBE OUTPUT DACKISIN —————— n PEM
0p[ 2 201353 GP1, GP2 GENERAL PURPOSE OUTPUTS DROICTS a—————of |«———— HOME
0113 0% VCC.VDD.GND | +5V POWER. GND AESET -—-—0 | PFEED
0271 14 2 3% LY« — ,
03} 26 [3Voo ! ! !
Da[] 16 25 FINC P37 —
o57] 1/ 24 (6P CHARACTER
Xt ————=| TIMING GENERATOR
Dg(] 18 2z []erz X2 —— |
o7 e 22 {JTOF
GND[] 20 21 [JPFm
E— ouTPUT ¢
r BUFFERS | _ qpp
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