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CMOS Asynchronous Communications Interface Adapter

Features General Description

CMOS process technology for low power consumption
15 programmable baud rates (50 to 19,200 baud)
External 16X ciock input for nonstandard baud rates to
125,000 baud

Programmable interrupt and status registers
Full-duplex or half-duplex operating modes

Selectable 5, 6, 7, 8 or 9 bit transmission rates
Programmable word length, parity generation and detection,
and number of stop bits

Programmable parity options—odd, even, none, mark
or space

Includes data set and modem control signals

False start bit detection

The CMD G65SC51 is an Asynchronous Communications
Interface Adapter which offers many versatile features for inter-
facing 6500/6800 microprocessors to serial communication
data sets and modems. The G65SC51's most significant fea-
ture is its internal baud rate generator, allowing programmable
baud rate selection from 50 to 19,200 baud. This full range of
baud rates is derived from a single standard 1.8432 MHz exter-
nal crystal. For non-standard baud rates up to 125,000 baud,
an external 16X clock input is provided. In addition to its pow-
erful communications control features, the G65SC51 offers the
advantages of CMD'’s leading edge CMOS technology, i.e.,
increased noise immunity, higher reliability, and greatly
reduced power consumption.

Serial echo mode
Four operating frequencies—1, 2, 3 and 4 MHz

¢ Available in 28-pin DIP or PLCC package

Block Diagram
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Absolute Maximum Ratings: (Note 1)

Rating Symbol Value
Supply Voltage Voo -0.3V to +7.0V
Input Voltage VIN -0.3Vto Voo + 0.3V
Operating Temperature TA -40°C to +85°C
Storage Temperature Ts -55°C to +150°C

This device contains input protection against damage due to
high static voltages or electric fields; however, precautions
should be taken to avoid application of voltages higher than
the maximum ratings.

NOTES:

1. Exceeding these ratings may cause permanent damage,
functional operation under these conditionsis notimplied.

DC Characteristics: VDD =5.0V *+ 5%, Vss = 0V, Ta = -40°C to +85° C Industrial, 0°C to +70° C Commercial

Parameter Symbol Min. Max. Unit
Input High Voltage (Except XTAL1) ViH 20 VoD + 0.3 v
Input High Voltage (XTAL1 only) ViIHX 3.1 \
Input Low Voltage (Except XTAL1) ViL -03 0.8 Vv
Input Low Voltage (XTAL1 only) ViLx 1.9 A
input Leakage Current (ViN = 0 to VDD), Input Only Pins IIN +1.0 uA
Three-State Leakage Current, (VIN = 0.4 to 2.4V) ITs! +10.0 mA
Output Low Voltage (loL = 3.2mA) VoL 04 A
Output High Voitage (loH = -200 nA) VoH 24 \'
Supply Current f=1MHz 10D 2.0 mA
| (No Loads) f=2MHz DD 4.0 mA
f=3MH2 oo 6.0 mA
f=4 MHz loo 8.0 mA
Power Dissipation (Inputs = Vss or VDD, No Loads),
Operating (VOD = 5.5V, f = 1 MHz2) PD 11.0 mwW
Standby (Static) PDSB 300 W
tnput Capacitance (f = 1 MHz) CiN 5.0 pF
Output Capacitance (f = 1 MHz) Cout 10.0 pF
AC Characteristics—Processor Interface Timing: Voo =5.0V * 5%, Vss = 0V, Ta = -40°C to +85° C Industrial,
0°C to +70° C Commercial
G65SC51-1 G65SC51-2 G65SC51-3 G65SCS51-4
Parameter Symbol | Min Max Min Max Min Max Min Max | Unit
Cycle Time tcye 1000 - 500 — 330 — 250 - nS
Phase 2 Puise Width High tPWH 400 - 200 — 160 - 120 — nS
Phase 2 Pulse Width Low tPWL 470 — 240 — 160 — 120 — nS
Phase 2 Transition tR.F - 30 — 30 - 30 - 30 nS
Read Timing
Select. R/W Setup tACR 120 - 60 - 65 - 45 - nS
Select. R/W Hold tcaR 0 — 0 — 0 - 0 — nS
Data Bus Delay tCOR — 320 — 190 — 130 - 90 nS
Data Bus Hold tHR 20 - 10 — 10 — 10 — nS
Write Timing
Select R/W Setup tACw 120 — 60 - 65 — 45 — nS
Select, R/W Hold tcaw 0 - 0 - 0 - 0 - nS
Data Bus Setup tocw 150 — 60 — 65 — 45 — nS
Data Bus Hold tHw 10 - 10 - 10 —_ 10 — nS

\
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AC Characteristics—Transmit/Receive Timing: Voo =5.0V * 5%, Vss = 0V, Ta = -40°C to +85° C {ndustrial,
0°C to +70°C Commercial

G65SC51-1 G655C51-2 G65SC51-3 G65SC51-4 |
Parameter Symbol | Min Max Min Max Min Max Min Max | Unit
Transmit/Receive Clock Cycle Time " tcey 400 — 400 - 400 - 400 - nS
Transmit/Receive Clock High Time tcH 175 — 175 — 175 - 175 - nS
Transmit/Receive Clock Low Time tcL 178 - 175 - 175 - 175 - nS
XTAL 1 to TxD Propagation Delay toD - 500 - 500 - 330 — 250 nS
Propagation Delay (RTS, DTR) toy — 500 — 500 - 330 - 250 | nS
TRQ Propagation Delay (Clear) @ 1IRQ — 500 — 500 — 500 - 500 | nS
1. The baud rate with external clocking is: Baud Rate= ————
16 x tcoy
2. Propagation Delay is a function
of external RC time constant.
Timing Diagrams
tcYe
R tPWH l—— tF

-
. 20V 20V /
2 o.av7|Z 0.8V +osv \\

L —e{ 1car

® aooness . = )00
R 20V AN

f—— {COR —{ HR
DATA 20V 20V
8US 08V 0.8 V

Figure 1. Read Timing

tR 1PWH J tF
K 20v 20v 4% /
“2 08V jZ ) 08V SHo8v

sty [PW ]

ACW e =l CAW
ADDRESS 20V 20V
CS.RS,ETC 0.8V [X-R]

DATA

. BUS

Figure 2. Write Timing

NOTE: Voitage levels shown are ViL < 0.4V, ViH > 2.4V,

3
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Timing Diagrams (Continued)

tcey
——
XTAL1 teH ®2 —___/_\ 0.8V
(TRANSMIT 31V v toLy
CLOCK INPUT) / .
: Zov

150 - OTR,RTS o8V
TxD J— tiRo —
RQ
(CLEAR) 20v
NOTE: 1. TxD is 1/16 TxC rate.
2. XTAL input voitage ViL < 1.5V, Vin > 3.5V,
NOTE: 1. Voltage levels shown are ViL < 0.4V, ViN = 2.4V,
Figure 3. Transmit Timing with Figure 4. Interrupt and Output
External Clock Timing
} tcey
tCH ———m—
VM =24V
RxC 2.0V
(INPUT)
VIL < 0.4V
NOTE: 1. RxD rate is 1/16 RxC rate.
2. Voltage levels shown are VIL << 0.4V, ViH > 2.4V,
Figure 5. Receive External Clock Timing
Test and Crystal Specifications Clock Generation .
G6E5SCS1
1. Temperature stability + 0.01% (-40°C to +85°C) XTAL1 EXTERNAL XTAL1
2. Characteristics at 25°C + 2°C F—_._ ¢ cLoCK §
a. Frequency (MHz) 1.8432
b. Frequency tolerance (x%) 0.02 e
¢. Resonance mode Series D
d. Equivalent resistance (ohm) 400 max.
e. Drive level (mW) 2
f. Shunt capacitance (pF) 7 max. XTAL2 XTA
L2
e OPEN
g. Oscillation mode Fundamental 7 CIRCUIT 7
—— 30pF
:__r INTERNAL CLOCK EXTERNAL CLOCK
Test Load
s.0v
OPEN DRAIN
OUTPUT TEST LOAD
voo
PIN 3K1

PIN

100 pF .
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Signal Description (Microprocessor Interface)

Reset (RES)
Reset clears all internal registers during system initialization.

Interrupt Request (IRQ

The Interrupt Request (IRQ) output signal is generated by the
Interrupt Control Logic. TRQ is normally held to a high level
and goes low when an interrupt occurs. IRQ is an open-drain
output, thus allowing the TRQ signal to be wire-ORed to acom-
mon microprocessor Interrupt input line.

Read/Write (R/W)

The R/W signal is generated by the microprocessor and is used
to control the transfer of data between the G65SCS51 and the
microprocessor. When R/W is in the high state (Logic 1) and
the chip is selected, data is transferred from the G65SC51 to
the microprocessor (Read operation). Conversely, when R/W
isinthe low state (Logic 0), data is transferred from the proces-
sor to the G65SC51 (Write operation).

Input Clock (¢2)
The ¢2 clock is used to trigger all data traﬁ" fers between the
microprocessor and the G65SC51.

Data Bus (DB0-DB7)

The eight bidirectional Data Bus lines are used to transfer
data between the G65SC51 and the microprocessor. During a
Read operation, data is transferred from the G65SC51 to the
microprocessor. During a Write operation, the Data Bus lines
serve as high impedance inputs over which data is transferred
from the microprocessor to the G65SCS51. The Data Bus lines
are in the high impedance state when the G65SC51 is un-
selected.

Chip Select (CS0, CS1)
The two Chip Select lines are normally connected to the pro-
cessor address lines either directly or through decoders. To
access a selected G65SC51, CS0 must be high (Logic 1) and
TS1 must be low {Logic 0).

Register Select (RS0, RS1)
The two Register Select lines are normally connected to the
processor address lines. This allows the processor to select
the various G65SC51 internal registers. Refer to Table 1 for
internal register select coding.

Table 1. Register Select Coding

RS1 RSO Write Read

0 0 Transmit Data Receiver Data
Register Register

0 1 Programmed Status Register
Reset (Data is
“Don’t Care™)

1 0 Command Register

1 1 Control Register

Note that only the Command and Control Registers can be
accessed during both Read and Write operations. Programmed
Reset operation does not cause data transfer, but is used to
clear (reset) all G65SCS1 internal registers. Programmed Reset
is used in a slightly different way as compared to the hardware
Reset (RES). These differences are described under each indi-
vidual register description.

G65SC51
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Signal Description (Communications Interface)

Transmit Data (TxD)

TxD is an output line used to transfer NRZ (Non-Return-to-
Zero) data to a modem. The LSB (Least Significant Bit) of the
Transmit Data Register is the first data bit transmitted. The
rate of data transmission (baud rate) is determined by the
selected baud rate.

Receive Data (RxD)

RxD is an input line used to receive NRZ input data from a
modem. The LSB is always the first data bit received. Received
data will always be at the G65SC51's internally programmed
baud rate or the baud rate of an externally generated receiver
clock. The baud rate is a selection which is made by program-
ming the Control Register. See Figure 6, Control Register
Format.

Receive Clock (RxC)

RxC serves as a bidirectional “pin” which can be either the 16X
Clock Input or the receiver 16X Clock Output. The 16X Clock
Output mode results if the internal baud rate generator is
selected for External Receiver Clocking. SeeFigure 6, Control
Register Format.

Request to Send (RTS)

RTSis an output line used as a control function to the modem.
The state of RTS is determined by the contents of the Com-
mand Register. Refer to Figure 7, Command Register Format.

Data Carrier Detect (DCD)

DCD is an input line used to indicate carrier-detect output
status from the modem. A low level indicates the modem carrier
signal is present, and a high level indicates the modem carrier
signal is not present. DCDis a high impedance input and must
not be used as a no-connect. That is, if unused, this pin must
be driven high or low, but not switched.

NOTE: If Command Register Bit 0 is a high (Logic 1) and a
change of state on DCD occurs, IRQ will be set, and the the Status
Register Bit 5 will reflect the new level. The state of DCD does
not affect Transmitter operation, but must be low (Logic 0) for
the Receiver to operate.

Clear to Send (CTS)

CTS is an input used to control Transmitter operation. The
Transmitter is enabled when C1S is low (Logic0),and is auto-
matically disabled when CT3 is high (Logic 1).

Data Terminal Ready (DTR)

DTR is an output line used to indicate G65SC51 status to the
modem, and is controlied by the processor via Bit0 of the Com-
mand Register. DTH low (Logic 0} indicates the G65SC51 is
enabled, while DTR high (Logic 1) indicates the device is
disabled.

Data Set Ready (DSR)
DSR is an input line used to indicate modem status to the
G65SC51. DSR iow {Logic 0) indicates the modem is “ready”,
while a high (Logic 1) indicates the modem is in a “not ready”
state. Like DCD, DSR is a high impedance input and must not
be used as a no-connect. If unused, this line must be driven
either high or low, but not switched.

NOTE: If Command Register Bit 0 is high (Logic 1) and a
change of state on DSR occurs, TRQ will be set, and Status
Register Bit 6 will reflect the new level. The state of DSR does
not affect either Transmitter or Receiver operation.
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Figure 7. Command Register Format

cMD
CONTROL REGISTER
7 5 4 3 ] 1 0
STOP BITS I BAUD RATE
. GENERATOR
0 = 1 Stop Bit 0 Y 0 0 16x EXTERNAL CLOCK
1 = 2 Stop Bits 0 0 0 1 50 BAUD
1 Stop Bit if Word Length
= 8 Bits and Parity" 0 o} 1 0 75
1'4 Stop Bits if Word Length 0 0 1 1 109.92
= 5 Bits and No Parity
0 1 Q 0 134.58
1 0 1 150
WORD LENGTH °
0 1 1 0 300
BIT DATA WORD 0 1 1 1 600
61l s LENGTH 1 0 0 0 1200
o] o 8 1 0 0 1 1800
[} | 7 1 0 1 0 2400
1 0 [} 1 0 1 1 3600
1 1 5 1 1 [¢] 0 4800
RECEIVER CLOCK SOURCE 1 1 0 1 7200
0 = External Receiver Clock ! 1 1 0 8600
1 = Baud Rate Generator 1 1 1 1 19,200
“This allows for 9-bit transmission
(8 data bits plus parity). 3 2 1 0
HARDWARE RESET 0 0
PROGRAM RESET - - _ - - — —
Figure 6. Control Register Format
COMMAND REGISTER
7 5 4 3 2 1 0
K CONTROLS N | l,
PARITY CHECK CO DATA TERMINAL READY
BIT 0 = Disable Receiver and All
| pahd
71615 OPERATION interrupts (DTR high)
i i i i = Receiver and All
— | =1 o |Parity Disabied—No Parity Bit 1 = Enable
Generated—No Parity Bit Received Interrupts (DTR low)
0 | 1 jOdd Parity Receiver and Transmitter, RECEIVER INTERRUPT ENABLE
011 | 1 |Even Parity Receiver and —
Transmitter 0 = IRQ Interrupt Enabled from Bit 3
- - - of Status Register
110 | 1 [Mark Parity Bit Transmitted, 1 = iBQ Interrupt Disabled
Parity Check Disabled
1| 1 | 1 |Space Parity Bit Transmitted,
Parity Check Disabled TRANSMITTER CONTROLS
8IT TRANSMIT RTS
TRANSMITTER
NORMAL/ECHO MODE 312 INTERRUPT LEVEL
FOR RECEIVER 0!o0 Disabled High Oft
0 = Normal 041 Enabled Low On
1=Echo (Bits2and 3 1410 Disabled Low Oon
must be “0") 111 Disabled Low Transmit BRK
3 2 1 0
HARDWARE RESET 0 o] o] 0 0 0
PROGRAM RESET - 0 0 0 0 o
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External Crystal Pins (XTAL1, XTAL2)

These two crystal pins are normally used to connect an exter-
nal crystal (1.8432 MHz) to the internal baud rate generator.
This crystal is used to derive the full range of available baud
rates. For nonstandard baud rates, an externally generated
clock may be connected to the XTAL1 pin. In this case, the
XTALZ2 pin must float.

internal Functions

Figure 8 shows the Transmitter/Receiver sections of the
G65SC51. Bits 0-3 of the Control Register are used to select the
“divisor” which in turn generates the selected baud rate for the
Transmitter. Should the Receiver clock be using the same baud
rate as the Transmitter, then RxC becomes an output pin and
can be used to slave other circuits to the G65SC51.

Command Register

The Command Register is used to control Transmit/Receive
functions. Refer to Figure 7, Command Register Format, for
detailed operation and programming information.

Transmit and Receive Data Registers

The Transmit and Receive Data Registers are used as tempo-

rary data storage within the G65SC51. Transmit Data Register

characteristics are as follows:

¢ Bit 0 is always the leading bit during any transmission.

¢ Unused data bits are always the high-order bits in the data
word. These unused high-order bits are “don’t care” during
data transmission.

Recexve Register characteristics are as follows:
¢ Bit 0 is always the leading bit received.

® Unused data bits are always the high-order bits and are
“zeros” for the receiver.

e Parity bits are not stored in the Receive Register. The parity

bits are stripped off after being used for external parity check-
RECEIVER . RxD ing. Theretore, received data in the Receive Data Register
SHIFT REGISTER will have all parity and unused high-order bits as “zeros."
4 Figure 9 shows an example of a transmitted or received data
waord which contains eight data bits, a parity bit and a single
cLock SYNC stop bit
RaC #| DIVIDER |«& LoGIc :
CONTROL (-16)
REGISTER Status Register
XTAL1 BIT4 = "1" The Status Register indicates to the processor the status of
BAUD CLOCK various G65SC51 functions. Refer to Figure 10 for detailed
] RATE DIVIDER Status Register operation and programming information.
IGENERATOR| (+16)
SEIIY i
\——T_I
BITS 0-3IN TRANSMITTER | . yyp
CONTROL SHIFT REGISTER
REGISTER “MARK" “MARK"
ojt1j2]siaelsle|lr]er j
Figure 8. Transmitter/Receiver Clock Circuits . . 71 1
DATA BITS
Control Register START ikl
The Control Register seiects the various operating modes for STOP BIT
the G65SC51. Note that the Baud Rate Generator, word {ength,
number of stop bits and the Receiver Clock Source are ail con-
trolled by the Control Register. Refer to Figure 6, Control Figure 9. Serial Data Stream Example
Register Format, for detailed operation and programming
information.
716|514 |3|]21110
STATUS SET BY CLEARED BY
K . 0 = No Error R . "NO INTERRUPT GENERATED FOR THESE CONDITIONS
Parity Error 1= Error Self Ciearing **CLEARED AUTOMATICALLY AFTER A READ OF ADR AND
o THE NEXT ERROR-FREE RECEIPT OF DATA
S ; . 0 = No Error i es
Framing Error 1= Error Self Clearing s 4 s . o
Overrun* ? z g?rcﬁ"or Self-Clearing®* "Am::;:i 0 - j{1jojojojo
- - PROGRAM | _ N R R Ar Y I
Receive Data 0 = Not Full Read Receive RESET
Register Full 1=Full Data Register
Transmit Data 0 = Not Empty Write Transmit
Register Empty | 1= Empty Data Register
Resettab|
5¢o 0-DChLow | Rofeesettable Figure 10. Status Register
1=0CD ngh State Format
m— Not Resettable
DSR 0=DSR Low Hable
DSR 1= D3R High gteaf::cts DSR
RO 0= No Interrupt | Read ]
1 = Interrupt Status Register
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Pin Function Table

CS0, CS1 Chip Select RxC Receive Clock
RES Reset RTS Request to Send
@2 Input Clock CcTS Clear to Send
R/W Read/Write DTR Data Terminal Ready
IRQ Iinterrupt Request DSR Data Set Ready
RSO, RSt Register Selects bCD Data Carrier Detect
XTAL1, DBO-DB7 Data Bus
XTAL2 Crystal Inputs ) Positive Power Supply
TxD Transmit Data (+5.0 volts)
RxD Receive Data Vss internat Logic Ground
Pin Configuration
vas ] 4 2800 AW Sea a2 o2
cso o , it = xoo§¢s|5
Cs1 ] 3 26[) iRG /v ® N~ 2o oe
RES (] ¢ 25 pBy RxC [ 5 ® 25 | oB7
RxC ] s 24 DB6 XTAL1 | 6 24 | pBE
XTALI T 6 23| o8s 7
xTAL2 =] 7G855C5122 ) pB4 XTAL2 3| oBS
3t T ) 213 oes3 Ris | 8 G65SC51 22 | pBa
(S5 Y o I 20 oe2 &rs | ® 21} pB3
Tx0 CH10 191 oer Txp |10 20 | oB2
OTR (11t 1811 080 —
AxD 12 vB s OTR 113‘ oz ee AL
RSO:I:! s oco 0 9 = a0 ;
AS1 .14 1513 voo ;22§|3E3
Ordering Information
G 658Cs1 P | -_2_
Description T .I
C—S8pecial G—Standard
Product Identification Number
Package
P—Plastic E—Leaded Chip Carrier
C—Ceramic L—Leadless Chip Carrier
D—Cerdip X—Dice
Temperature/Processing
None— 0°Cto+70°C,+5%P.S. Tol. S— 0°Cto+70°C, + 10% P.S. Tol.
|—-40°C to +85°C, * 5% P.S. Tol. W— -40°C 10 +85°C, = 10% P.S. Tol.
Pertormance Designator

Designators selected for speed and power specifications,

-1 1MHz
—2 2MHz

—3 3MHz
~4 4 MHz
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