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CMOS ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER
FEATURES
•  CM O S process technology for low  pow er consum ption
•  15 program m able baud rates (50 to 19,200 baud)
•  E xternal 16X clock  input for nonstandard baud rates to

125,000 baud
•  P rogram m able in te rrup t an d  status registers
•  F u ll-duplex  o r  half-duplex operating m odes
•  Selectable 5 , 6 , 7 ,  8 o r  9  b it transm ission rates
•  P rogram m able w ord  length , parity generation and detection, 

and num ber o f  stop bits
•  P rogram m able parity  options - odd , even, none, m ark or 

space
•  Includes data se t and m odem  control signals
•  F alse sta rt b it detection
•  Serial echo m ode
•  F ou r operating  frequencies - 1 ,2 ,  3 and 4 M H z

GENERAL DESCRIPTION
T he CMD G65SC51 is an A synchronous Com m unications 
Interface A dapter w hich offers m any versa tile  features for 
interlacing 6500/6800 m icroprocessors to seria l com m unication 
data sets and modem s. The G 65SC 51’s m ost significant feature 
is its internal baud rate generator, a llow ing  program m able baud 
rate selection from  50 to 19,200 baud. T h is full range o f  baud 
rates is derived from  a  single standard 1 .8432  M H z external 
crystal. F o r non-standard baud rates up  to  125,000 baud, an 
external 16X clock input is prov ided . In  add ition  to  its powerful 
com munications control features, the G 65SC 51 offers the 
advantages o f  C M D ’s leading edge CM O S technology, i.e ., 
increased noise im m unity, higher reliab ility , and greatly  reduced 
pow er consumption.

B lock D ia g ra m

2000 W EST I4TH  STR EET, T E M PE , AZ 85281 •  (602) 921-6000 •  FAX (602) 921-6298



A
California Micro Devices Corp. G65SC51
Absolute M axim um  Ratings: (See Note)

This device contains input protection against dam age du e  to  high 
static voltages o r  electric fields; how ever, p recau tions should  be 
taken to avoid  application o f  voltages h ig h e r than the  m axim um  
rating. N ote: Exceeding these ratings m ay cause perm anent 
dam age, functional operation under these cond itions is not 
implied.

DC Characteristics: VDD =  5 .0 V  ±  5 % ,  =  0V , T A =  -40°C  to + 8 5 °C  Industrial, 0 °C  to + 7 0 °  Com m ercial

Param eter Symbol Min Max Unit
Input High Voltage (Except XTAL1) V,„ 2.0 VD0 +  0.3 V
Input High Voltage (XTAL1 only) V,HX 3.1 V
Input Low Voltage (Except XTAL1) v ,L -0.3 0.8 V
Input Low Voltage (XTAL1 only) Vhjc 1.9 V
Input Leakage Current (VIN = 0 to VDD), Input Only Pins r,N ±1.0 HA
Three-State Leakage Current, (V,N = 0.4 to 2.4V) *rsr ±10.0 MA
Output Low Voltage (IOL =  3.2mA) -Jo>

0.4 V
Output High Voltage (IOH =  -200(iA) V0„ 2.4 V
Supply Current f  =  1MHz Iqd 2.0 raA
(No Load) f =  2MHz Idd 4.0 mA

f = 3MHz I DO 6.0 mA
f = 4MHz Idd 8.0 mA

Power Dissipation (Inputs = Vs  or VDD, No Loads),
Operating (VDD = 5.5V, f = 1MHz) PQ 11.0 mW
Standby (Static) Posh 300

Input Capacitance (f  = 1MHz) C|N 5.0 pF
Output Capacitance (f  = 1MHz) Cour 10.0 PF

AC C h a ra c te r is tic s  - P ro c esso r In terface  T im in g : VDD =  5 .0V  ±  5% , V ^  =  OV, TA =  -40°C to + 8 5 ° C  Industrial,
0 °C  to + 7 0 °C  Commercial

G65SC51-1 G65SC51-2 G65SC51-3 G65SC51-4

Param eter Symbol Min Max Min Max Min Max Min Max Unit
Cycle Time tcvc 1000 - 500 - 330 - 250 - ns
Phase 2 Pulse Width High tpWH 470 - 240 - 160 - 120 - ns
Phase 2 Pulse Width Low tpwr. 470 - 240 - 160 - 120 - ns
Phase 2  Transition t*.F - 30 - 30 - 30 - 30 ns

R ead  T im in g
Select, R/W* Setup ÂCR 160 - 90 - 65 - 45 - ns

Select, R/W* Hold t CA« 0 - 0 - 0 - 0 - ns

Data Bus Delay *CDR - 320 - 190 - 130 - 90 ns

Data Bus Hold *HR 10 - 10 - 10 - 10 - ns

W rite  T im in g
Select R/W* Setup l ACW 160 - 90 - 65 - 45 - ns

Select R/W* Hold 0 - 0 - 0 - 0 - ns

Data Bus Setup tocw 195 - 90 - 65 - 45 - ns

Data Bus Hold W 10 - 10 - 10 - 10 - ns

* Denotes inverted signal.

Rating Symbol Value
Supply Voltage -0.3V to +7.0V
Input Voltage V,„ -0.3V to VDD +0.3V
Operating Temperature T , -40"C to +85°C
Storage Temperature Tj -55°C to +150°C
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California Micro Devices Corp. G65SC51
kC. CYtarasteris&cs - Tvm\ T\ %\  MDO =  S .W  ±  5 % ,^ ^  =  SN , 1 A =  -A£QC. \o  >%SQC.\nei\isXnai,

0 ° C  to + 7 0 °C  Commercial
G65SC51-1 G65SC51-2 G6SSCS1-3 G65SC51-4

Param eter Symbol Min Max Min Max Min |  Max Min Max Unit
Transmit/Receive Clock Cycle Tune11’ tcCY 400 - 400 - 400 - 400 - ns
Transmit/Rcceive Clock High Time tcH 175 - 175 - 175 - 175 - ns
Transmit/Receive Clock Low Time to. 175 - 175 - 175 - 175 - ns
XTAL 1 to TxD Propagation Delay toD - 500 - 330 - 250 - 250 ns
Propagation Delay (RTS*. DTR*) £d l y - 500 - 330 - 250 - 250 ns
IRQ* Propagation Delay (Clear)'2 tlRO - 500 - 500 - 500 - 500 ns

(1) T he baud  rate w ith  external clocking is Baud R ate =  1
16 X tccy

(2) P ropagation  Delay is a function 
o f  ex ternal R C  tim e constant.

F ig u re  2. W rite  Tim ing
Note: Voltage levels shown are £  0 .4V , V m a  2.4V.

*  Denotes inverted signal.
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T im in g  D ia g ra m s  (cont.)

G65SC51

NOTE: 1. T iD  It  1/1« TxC rate.
2 . X T A L  input vo ltage V lL •„ 1 .SV . V ih  3 .5V .

F ig u re  3. T ra n sm it T im in g  
E x te rna l C lock

R « C
(IN P U T )

F igure  4. In te r ru p t  a n d  O u tp u t 
T im ing

N O T E : 1. R xO  rate  is  1/16 R i C  rate .
2. V o ltage  le v e l!  m o w n  are  V il  0 .4V , Vih  2 .4V.

F ig u re  5  - Receive E x te rn a l Clock T im ing

T e s t a n d  C rysta l S pecifications

1 T em perature  staC iiity  r  0.01 °'o (-4 0 °C  to  -8 5 ’ C)
2 C h a ra c te r is tic s  at 25’ C ;  2 °C

a. F requ en cy  (M H z; 1.3432
b F requ en cy  to le rance (;% ) 0.02
c R esonance  m ode Series
d E qu iva len t resistance (o h m j 400 max.
e. D rive  level (mW ) 2
f S hu n t capac itance  (pF; 7 max.
g. O s c illa tio n  m ode Fundam enta l

T es t L o ad S.0V

1.2KU

Clock G enera tion  - G65SC51

X T A L  I
C L O C K

C IR C U IT

IN T E R N A L  C L O C K

O P EN  D RA IN  
O U T P U T  T E S T  LO A D  

Voo

XTA L1
6

X TA L2
7

E X T E R N A L  C L O C X

Denotes inverted signal.
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S ig n a l D escrip tion  (M icroprocessor Interface) 

Reset (RES*)
Reset clears ail internal registers during system initialization. 

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

Read/W rite (R/W*)
The R/W* signal is generated by the microprocessor and is used to 
control the transfer o f  data between the G65SC5I and the 
microprocessor. When R/W* is in the high state (Logic I) and the chip 
is selected, data is transferred from the G65SC51 to the microprocessor 
(Read operation). Conversely, when R/W* is in the low state (Logic 0), 
data is transferred from the processorto the G65SC51 (Write operation).

Input Clock (o2)
The <t>2 clock is used to trigger all data transfers 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 G65SC51. The Data 
Bus lines are in the high impedance state when the G65SC51 is 
unselccted.

Chip Select (CSO, CS1*)
The two Chip Select lines are normally connected to the processor 
address lines either directly or through decoders. To access a selected 
G65SC51, CSO must be high (Logic 1) and CS1* must be low (Logic 
0).

Register Select (RSO, RSI)
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 I for internal register select coding.

Table 1. Register Select Coding
RSI RSO W rite Read

0 0 Transmit Data 
Register

Receiver Data 
Register

0 1 Programmed 
Reset (Data is 
"Don't Care")

Status Register

1 0 Command Register
I 1 Control Register

N ote that only  the C om m and and Control R egisters can  be 
accessed during  bo th  Read and W rite operations. P rogram m ed 
R eset operation  does not cause data transfer, bu t is used to  clear 
(reset) all G 65SC 51 internal registers. P rogram m ed R eset is 
used in  a  slightly  d iffe ren t w ay as com pared to the hardw are 
R eset (R ES*). T hese  differences are described under each 
ind iv idual register description.

Signal D escrip tion  (C om m unication  In terface)  

Transmit Data (TxD)
TxD is an output line used to transfer NRZ (Non-Retum-to-Zero) data 
to a  modem. The LSB (Least Significant Bit) o f  the Transmit Data 
Register is the first data bit transmitted. The rate o f  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 programming 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. See Figure 6, Control Register Format.

Request to Send (RTS*)
RTS* is an output line used as a control function to the modem. The 
state o f RTS* is determined by the contents o f the Command 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 m odem. A low level indicates the m odem  e a rn e r  signal 
is present, and a  high level indicates the m odem  carrie r signal is 
not present. DCD"* is a high im pedance inpu t and m ust not be 
used as a no-connect. T hat is, if  unused, this p in  m ust be driven 
high or low, but not switched.

NOTE: I f  Com m and Register B it 0  is a high (Logic 1) and a 
change o f  state on D C D * occurs, IR Q * w ill be set, and the 
Status Register Bit 5 will reflect the new  level. T he state o f 
D CD * does no t affect T ransm itter operation , b u t m ust 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 CTS* is low (Logic 0), and is automatically disabled 
when CTS* is high (Logic 1).

Data Terminal Ready (DTR*)
DTR is an output line used to indicate G65SC51 status to the modem, 
and is controlled by the processor via Bit 0 of the Command Register. 
DTR* 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* low (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, IRQ* will be set, and Status Register Bit 6 will 
reflect the new level. The state o f  DSR* does not affect either 
Transmitter o r Receiver operation.

*  Denotes inverted signal.
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7 8 5 4 3 2 1 0

STO P B ITS  ---------------------------------- 1 1
9AUO  RATE 

GENERATOR

0  = I Stoo 3>t 
t = 2 Stoo Bits

1 SIOO an  it Word Length 
= 8 B its ana Parity- 
1 " i  Stoo Bits |I Wora le n g tn  
•  5 B its  ana No Parity

0 16* EXTERNAL CLOCK

0 0 0 1 50 8AUO

0 0 1 0 75

0 0 1 1 10992

0 1 0 0 134 58

0 1 0 1 150
WORO LENG TH --------------------------

0 1 1 0 300

3 IT DATA WORO 
LENGTH

0 1 1 1 600

5 S 1 0 0 0 1200

0 o a 1 0 0 1 1800

0 t 7 1 3 1 0 2400

i 5 1 0 1 1 3600

5 1 1 0 0 4800

o f  r F lV f R CLO C K SOURCE — 1 0 1 7200

0 8 External Receiver CIock 
'  * 3aud Rate Generator

1 1 I 0 96C0

1 t 1 T 19.200

•This allows tor 9-oit transmission 7 6 5 4 3 2 1 0

HAROWARE RESET 

PROGRAM RESET

0 0 0 0 3 0 0 0

- - - - - - - -

F ig u re  6 - C o n tro l R eg iste r F orm at

PARITY CHECK CONTROLS ■

9 i r
OPERATION

* 5 1 5

- 0 P u n y  Disaoieo—n o  Parity 3u 
Generated—No Parity 3 i t  Received

0 3 t O ao Parity Receiver and Transmitter

0 1 Even Parity Receiver and 
Transmitter

0 M ar* Parity 3 it  Transmuted. 
Parity ChecK QisaOied

! 1
'

Soace Parity Bit Transmitted. 
Parity Check Oisaoied

N O R M AL.E C H O  MOOE 
FOR RECEIVER

0 = Normal 
! s Ecno i9»is 2 3nd 3 

m ust 3e 3")

OATA TERMINAL REAOY

0 : O isaoie Receiver 3nd All 
In terrupts  (OTR nigm  

* : enaoie Receiver ana - l l  
in te rruo is  i(5TS lowr

RECEIVER INTERRUPT ENABLE

0 s f?5£5 in terruot Snaoied from 3 it  1 
o f Status Register 

» ■= if lQ  in terruot Qisaoied

-TRANSM ITTER CONTROLS

3IT TRANSMIT
INTERRUPT

RTS
LEVEL TRANSMITTED

3 2
0 0 Oisaoiec Mign 0 »

0 1 Enaoiec LO W On

1 0 Oisaoieo L a * On

1 1 Oisaoied Lo~ Transm-t BRK

HARDWARE RESET 

PROGRAM RESET

F ig u re  7  - C om m and  R egister F o rm at

*  Denotes inverted signal.
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External Crystal Pins (XTAL1, XTAL2)
These two crystal pins are normally used to connect an external 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 XTAL2 pin must float.

Internal Functions
Figure 8 shows the Transmitter/Receiver sections o f  the G65SC51. Bits
0-3 o f  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

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 temporary 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.

Receive Register characteristics are as follows:
• Bit 0 is always the leading bit during any transmission.
• Unused data bits are always the high-order bits and are "zeros" for 

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

stripped off after being used for external parity checking. Therefore, 
received data in the Receive Data Register will have all parity and 
unused high-order bits as "zeros".

Figure 9 shows an example of a transmitted or received data word which 
contains eight data bits, a parity bit and a  single stop bit.

S ta tu s  R egister
The Status Register indicates to the processor the status of various 
G65SC51 functions. Refer to Figure 10 for detailed Status Register 
operation and programming information.

•M ARK" ••MARK''

F ig u re  8 . T ra n sm itte r /R e c e iv e r  C lock C ircu its  

C o n tro l R e g is te r
The Control Register selects the various operating modes for the 
G66SC51. Note that the Baud Rate Generator, word length, number of 
stop bits and Receiver Clock Source are all controlled by the Control 
Register. Refer to Figure 6, Control Register Format, for detailed 
operation and programming information.

F ig u re  9. S eria l D a ta  S tre a m  E x am p le

7 6 5 4 3 2 t 0

STATUS SET 3Y CLEARED 8Y

P arity  E rro r ’ 0 = N o E rro r
1 = E rro r Self C le a r in g "

Fram ing  E rro r ’ 0  :  N o E rro r
1 = E rro r Seil C le a r in g "

O ve rru n ' 0  = N o  E rro r
1 = E rro r S e lf-C le a rin g "

Receive Data 
Register Full

0  = N o t Fu ll
1 = F u ll

Reaa Receive 
Data Register

T ransm it Data 
R egiste r E m pty

0 = N o t E m pty
1 = E m pty

W rite Transmit 
Data Register

o c b 0  = D C D L o w  
t  = D C D  H igh

Not Resettaoie 
Reflects DCD 
State

DSR 0 = OSR Lo w  
t  = DSR H igh

Not Resettaoie 
Reflects OSR 
State

IRQ 0 = N o in te rru p t
1 = In te rru p t

Reaa
Status Register

•n o  i n r s a o u ? '  3 E N £ o * r s o  t h c s s  ; c n c i T .o n s

• * C L £ A f l 6 0  A u r C M A T : C * L L y  * P T S P  a  3 = * 0  Q C  J Q a  a n C  Th£ u£tT eaPca-JPgs Jc.- = |pT jp

H A A O W A flE
« S I T

M Q C M A M

« 9 « T

F ig u re  10. S ta tu s  R eg iste r F o rm a t

Denotes inverted signal.
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Pin Function Table

CSO. CS1 C h ip  Select

RES Reset

<02 Input C lock

R/W Read/W rite

IRQ In te rrup t Request

RSO. RS1 Register Selects

XTAL1.
XTAL2 C rystal Inputs

TxD Transm it Data

RxD Receive Data

P in  C onfiguration

v s *  d 1 28 Z D  r /w

c s o  d 2 27 m  ^2

c s i  C= 26 ID IRQ

R E S  c z i 25 ID 0 8 7

r i c  c z ; 5 24 ID 086
X T A L l d 6 23 m  085
X T A L 2  ( H  ̂G 6 5 SC 51  22 I D  0 B 4

HT5 a 8 21 ID 083
C T S  C Z 9 20 ID 082
T iO  C l 10 19 13 081
6 t r  m 11 18 ID 080
Rio cm 12 17 Z 3  DSR

r s o  c n 13 16 I D  DCD

RS1 C m 14 15 m  voo

G65SC51

RxC Receive C lock

RTS R equest to  Send

CTS C lear to  Send

d T r Data Term inal Ready

DSR Data Set Ready

DCD Data C a rrie r Detect

DB0-DB7 Data Bus

VDO Positive Pow er S upp ly  
(♦5.0 vo lts)

Vss Internal Log ic  G round |
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P a ck ag in g  In fo rm a tio n

Plastic & Cerdip Package

Plastic Leaded Chip Carrier

28-PIN PACKAGE
SYM­ INCHES MILLIMETERS
BOL MIN MAX MIN MAX :

A - 0225 _ 5 72
D 0014 0  023 036 058

01 0.030 0.070 0  76 1 78
c 0008 0015 020 0 38
0 - 1 490 — 53 24
e 0510 0  620 ’ 295 15 75
61 0 520 0 630 13.21 1600
e 0 10< BSC 2 54 BSC
L 0 125 0 200 3 18 5 08
L i 0  150 - 3 81 _

◦ 0 020 0 060 0 51 1 52
S - 0 098 - 2 49

St 0 005 _ 0  13
32 0 005 — 0 13 _

a  | O’ 15" 0° IS*

N NO. LEADS

28-LEAC CASHIER

! SYM­ INCHES 1 MILLIMETERS
BOL I MIN MAX MIN MAX

I A 0 165 0 180 4 20 ' 457
A 1 f  0 090 0.120 2.29 3.04
c 0 020 - 0.51
0 0 485 0  495 1232 12 57

. 01 0 450 0 456 •1 430 11582
I 32 0 300 REF 7 62 9SC

£ 0 485 0  495 12.32 12 57 |
c « 0 450 0 456 I t  430 i t  582 i
£2 0 390 0 430 991 10 92
e 0 05C TYP 1 27 TYP
J - 0  020 _ 051

J1 0 042 0  048 1 067 1 2*9
M 0 026 0 032 0 661 0812

I N
P

2 2

z 0  042 0  056
0  331
1 07

0 533
1 42

C eram ic Package
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Ordering Information

Description

G

J
65SC51 P I -2

C —S pec ia l 
G — S tandard
Product Identification Number
P acxage

P — P las tic  E— Leaded C h ip  C a rrie r
C —C e ra m ic  L — Lead less C h ip  C a rr ie r
D — C e rd ip  X— D ice
Tem perature/Processing

N o n e —0 ° C  to  -7 0 °C
I— 4 0 ’ C  to  -8 5 ! C 
Perform ance Designator

D e s ig n a to rs  se lec ted  (o r speed a n d  po w e r 
sp e c if ica tio n s .
-1 1 M H z  -3  3 M Hz
-2  2  M H z  -4  4 M H z

Warning
MOS C ircuits a re  subject to dam age from  static discharge. Internal static discharge circuits are provided to minim i?* part damage 
due to environm ental static electrical charge build  ups. Industry established recommendations for handling MOS circu its include:
L. Ship and sto re product in conductive shipping tubes or in conductive foam plastic. Never ship o r  sto re product in  non-conductive 

plastic containers o r  non-conductive plastic foam  material.
2 . H andle M O S parts  only  a t conductive w ork stations.
3. G round all assem bly and repair tools.

D isc la im er
No responsibility  is assum ed by California M icro Devices Corp. for use o f  this product nor for any infringem ents o f  paten ts and 
tradem arks o r  o ther rights o f  third parties resulting  from  its use. N o license is granted under any patents, patent rights o r  tradem arks 
o t  C alifornia M icro  D evices Corp. C alifornia M icro D evices Corp. reserves the right to make changes in specifications a t any time 
w ithout notice.

NOTES:
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