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__ W86CS51/W86CSS1P

" UART WITH FIFO AND PRINTER PORT
CONTROLLER

GENERAL DESCRIPTION

The WB86C551 is an enhanced version of the existing W86C451. The device supports one 16550
compatible UART and one Centronics parallel interface.

FEATURES

« Easily interfaces with most popular microprocessors

« Pin compatible and functionally compatible with the existing W86C451
« Centronics parallel interface

« Capable of running all existing 16450 and 16550 software

» Uses system's 14.31818MHz clock input

« In FIFO mode transmitter and receiver are each buffered with 16-byte FIFOs to reduce
number of interrupts presented to the CPU

« Adds or deletes standard asynchronous communication bits (start, stop, and parity) to or from serial
data

« Independently controlied transmit, receive, line status, and data set interrupts
« Programmable baud rate generator
« Modem control functions (CTS, RTS, DSR, DTR, Ri, and DCD)
« Fully programmable serial-interface characteristics:
-5, 6, 7, or 8-bit characters
- Even, odd, or no-parity bit generation and detection
-1, 1.5, or 2-stop bit generation
- Baud generation
« False start bit detection
« Internal diagnostic capabilities:
- Loopback controls for communications link fault isolation
- Break, parity, overrun, framing error simulation
» Fully prioritized interrupt system controls
» 40-pin PDIP package for W86C551 and 44-pin PLCC package for W86C551P
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PIN DESCRIPTION

PIN # PIN # 7o NAME FUNCTION
(40PDIP) | (44PLCC)
1 2 I TO K/B Clock Input
2 3 | XiN Crystal Clock I/P
3 4 0] XouTt Crystal Clock O/P
4 5 I RESETB Chip Reset
5 6 - Vece Optional +5V Power Supply
6 7 | csB Chip Select
7 8 - GND Optional Ground Power
8 9 | RDB I/0 Read
9 10 | A2 Connect to Address A2
10 11 I WRB I/0 Write
11,26 1,12, 13, - NC Reserved
23, 29, 34
12,13, 14, 15, 170 DO0-D7 Data Bus DO - D7
14, 15, 16, 17,
16, 17, 18, 19,
18, 19 20, 21
20 22 - GND Ground Power Supply
21 24 0] P20 Bit 0 of Port 2 (RCB: System Reset)
22 25 0 P21 Bit 1 of Port 2 (GA20: GATE A20)
23 26 /o P22 Bit 2 of Port 2
24 27 /0 P23 Bit 3 of Port 2
25 28 - Vce Optional +5V Power Supply
27 30 IO P10 Bit O of Port 1
28 31 IO P11 Bit 1 of Port 1
29 32 Vo] P12 Bit 2 of Port 1
30 33 /0 P13 Bit 3 of Port 1
31 35 | P14 Bit 4 of Port 1 (RAM Jumper Select)
32 36 I P15 Bit 5 of Port 1 (JUMP)
33 37 | P16 Bit 6 of Port 1 (Display Select)
34 38 | P17 Bit 7 of Port 1 (K/B Inhibit Switch)
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Pin description, continued

35 39 (0] P24 Bit 4 of Port 2 (OBF O/P Interrupt)
36 40 o] P25 Bit 5 of Port 2 (I/P Buffer Empty)
37 41 0] P26 Bit 6 of Port 2 (K/B Clock O/P)

38 42 O P27 Bit 7 of Port 2 (K/B Data O/P)

39 43 | T K/B Data Input

40 44 - vece +5V Power Supply
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BLOCK DIAGRAM
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AC TIMING
NO. DESCRIPTION MIN. MAX. UNIT
T1 Address Setup Time from WRB 0 nS
T2 Address Setup Time from RDB 0 nS
T3 WRB Strobe Width 20 nS
T4 RDB Strobe Width 20 nS
T5 Address Hold Time from WRB 0] nS
T6 Address Hold Time from RDB 0 nS
T7 Data Setup Time 50 nS
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AC timing, continued

NO. DESCRIPTION MIN. MAX, UNIT
T8 Data Hold Time 0 nS
T9 Gate Delay Time from WRB 10 nS
T10 RDB to Drive Data Delay 20 nS
T11 RDB to Floating Data Delay 0 20 nS
T12 Data Valid After Clock Falling (SEND) 4 usS
T13 K/B Clock Period 20 uS
T14 | K/B Clock Pulse Width 10 1S
T15 Data Valid Before Clock Falling (RECEIVE) 4 uS
T16 K/B ACK After Finish Receiving 20 uS
T17 RC Fast Reset Pulse Delay (8 MHz) 2 3 us
T18 RC Pulse Width (8 MHz) 6 us
T19 Transmit Timeout 2 mS
T20 Data Valid Hold Time 0 uS
T21 XIN/XouT Period (6-12 MHz ) 83 167 nS
N’
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ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Ambient Operating Temperature -Oto +85 °C
Storage Temperature -65 to +150 °C
Supply Voltage to Ground Potential -0.3t0 +7.0 Vv
Applied Input/Output Voltage -0.3to +7.0 Vv
Power Dissipation 50 mwW

ELECTRICAL CHARACTERISTICS & CAPACITANCE

(Ta= 0° C to +70° C, Vob= +5V £5%)

SYMBOL DESCRIPTION MIN. TYP. MAX. UNIT
VDD Power Supply 4.75 5.0 5.25 Vv
TA Operating Temperature 0] 25 70 \Y
VIH High Level Voltage for TTL 2.0 VoD Vv
Min. I/P
ViL Low Level Voltage for TTL -0.3 0.8 A
Max. I/P
VOH High Level Voltage for TTL VDD-0.5 A
Min. O/P
VoL Low Level Voltage for TTL 0.5 A
Max. O/P
RiP Min. I/P Resist 10K Q
u I’/P Leakage Current -10 10 HA
Lo O/P Leakage Current -10 10 17.3
loL O/P Sink Current 4 mA
CL O/P Load Capacity 15 50 pF
STATUS REGISTER

The status register is an 8-bit read-only register at I/O address hex 64 that holds information about the
state of the keyboard controller and interface. It may be read at any time.

BIT BIT DESCRIPTION FUNCTION

0] Output Buffer Full 0: Output Buffer Empty
1: Output Buffer Full
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Status register, continued
BIT BIT DESCRIPTION FUNCTION

1 Input Buffer Full 0: Input Buffer Empty
1: Input Buffer Full

2 System Flag This bit may be set to 0 or 1 by writing to the system flag bit in
the command byte of the keyboard controller. It is set to 0 after
a power-on reset

3 Command/data 0: Data Byte
: Command Byte

: Keyboard is Inhibited
: Keyboard is Not Inhibited

4 Inhibit Switch

: No Transmit Time Out Error

1
0
1
5 Transmit Time Out 0
1: Transmit Time Out Error
0]
1
0
1

: No Receive Time Out Error
: Receive Time Out Error

: Odd Parity (No Error)
: Even Parity (Error)

6 Receive Time Out

7 Parity Error

OUTPUT BUFFER

The output buffer is an 8-bit read-only register at I/O address hex 60. The keyboard controller uses
the output buffer to send the scan code received from the keyboard and data bytes required by
command to the system. The output buffer should be read only when the output buffer full bit in the
register is 1.

INPUT BUFFER

The input buffer is an 8-bit write-only register at I/O address hex 60 or 64. Writing to address hex 60
sets a flag that indicates a data write; writing to address hex 64 sets a flag that indicates a command
write. Data written to /O address hex 60 is sent to the keyboard (unless the keyboard controller is
expecting a data byte) following the controlier's input buffer only if the input buffer full bit in the status
register is set to 0.

/0 PORTS

The keyboard controller has two 8-bit I/O ports and two test inputs. One of the ports is assigned for
input and the other for output. The controller uses the test inputs to read the state of the keyboard's
clock line and data line.

The following figures show bit definitions for the input, output, and test-input ports.
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(A) Input Port Defintions

BIT

FUNCTION

Undefined

Undefined

Undefined

Undefined

O[N] O

RAM on The System Board
0: Disable 2nd 256 KB of System Board RAM
1: Enable 2nd 256 KB of System Board RAM

Manufacturing Jumper Installed
0: Manufacturing Jumper
1: Jumper Not installed

Display Type Switch
0: Primary Display Attached to Color/graphics
0: Primary Display Attached to Monochrome

Keyboard Inhibit Switch
0: Keyboard Inhibited
1: Keyboard Not Inhibited

(B) Output Port Defintions

BIT

FUNCTION

System Reset

Gate A20

Undefined

Undefined

_Output Buffer Full

Input Buffer Empty

Keyboard Clock (Output)

Njojo|~A|lW|IN| =210

Keyboard Data (Output)

(C) Test-Input Defintions

BIT

FUNCTION

0

Keyboard Clock (Input)

1

Keyboard Data (Input)
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COMMANDS (VO ADDRESS HEX 64)

COMMAND FUNCTION
20 Read Command Byte of Keyboard Controller
60 Write Command Byte of Keyboard Controller

BIT BIT DEFINTIONS
7 Reserved
6 IBM PC Compatible Mode
5 IBM PC Mode
4 Disable Keyboard
3 Inhibit Override
2 System Flag
1 Reserved
0 Enable Output Buffer Full Interrupt
AA Self-test
BIT BIT DEFINTIONS
00 No Error Detected
01 K/B Clock Line is Stuck Low
02 K/B Clock Line is Stuck High
03 K/B Data Line is Stuck Low
04 K/B Data Line is Stuck High
AB Interface Test
AD Disable Keyboard Feature
AE Enable Keyboard Interface
Co Read Input Port
DO Read Output Port
D1 Write Output Port
EO Read Test Inputs
FO-FF Pulse Output Port

211 -
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APPLICATION CIRCUIT
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Application circuit, continued
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PACKAGE INFORMATION
40-pin PDIP
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44-pin PLCC
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CORPORATE HEADQUARTERS: Winbond Electronics (H.K.) Ltd. Winbond Electronics North America Corp
NO. 4, Creation Rd. III Rm. 803 World Trade Square, Tower II, 90 West Plumeric Drive

Science-Based Industrial Park 123 Hoi Bun Road, Kwun Tong, San Jose, CA 95134

Hsinchu, Taiwan, R.0.C. Kowloon, Hong Kong U.S.A.

TEL: 886-35-770066 TEL: 852-751-6023-7 TEL: 1-408-943-6666

FAX: 886-35-789467 FAX: 852-755-2064 FAX: 1-408-943-6668

TAIPE]I SALES OFFICE:

11F, No. 115, Sec. 3, Min Sheng E. Rd,
Taipei, Taiwan, R.O.C.

TEL: 886-2-719-0505

FAX: 886-2-719-7502

TLX: 16485 WINTPE

Note: All data and specifications are subject to change without notice.
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