3/ Poo Orv
GENERAL AY-5-8116/81161 0357/ 3 005649
INSTRUMENT AY-5-8136/8136T o35 /13
S99 Vel i
DUAL BAUD RATE GENERATOR
FEATURES PIN CONFIGURATIONS
18 LEAD DUAL IN LINE
- Single +5V power supply
- On-chip crystal oscillator 8116/8156 or external AY-5-8116/81161 I0P VIEW
freq. input B8116/81167/8136/81 361 7
- Direct compatibility with UART/USRI XTAL/EXT1{] @1 180 XTAL/EXT2
- Dual selectable 16x clock outputs VeeQ2 170 fy
- High freq. reference output (Available only on frO3 I6bTA
B136/8136T) RaL]4 153 15
~ Reprogrammable ROM allowing generation of non- Rg 5 140 1
standacd frequencies Regl6 130 Ty
- TTL, MOS compatibility Rp7 12p sIT1
- Pin for pin and functionally .compatible with sTrROs 11 GND
SMC's COM B116/81167/8136/81361 NCO9 10 NC
- General Instrument Advanced N-Channel Silicon -
Gate Process AY-5-8136/8136T T0P VIEW
NS
XTAL/EXT10] @1 18 XTAL/EXT 2
DESCRIPTION Vel 2 179 fy
frd3 1603 Ty
The General Instrument AY-5-B116/8136 Series is a Ral] 4 15:”8
very versatile family of Dual Baud Rate Generators. Rg{ > 14D I
The AY-9-8116/8116T and AY-5-8136/81361 are pin for RCE 6 138 )
pin functionally equivalent te SMC's COM 8116/ RpQ7 1203 ST11
8116 and COM 8136/8136T, respectively. STRO 8 11 oD
Yols 100 Fy/4

The AY-5-8116/8136 is designed to generate the full
spectrum of 16 asynchronous/synchronous data com-
municat ion frequencies for use with 16X and 32X
UART /USRT devices.

An on-chip crystal oscillator available on the 8116
and 8136 is capable of providing a master reference
frequency. Alternatively, complimentary TIL level
clock signals can be input to pins 1 and 18. The
81161 and 813671 are only suitable for this external
TiL reference. When using TIL outputs to drive the
XTAL/EXT inputs, they should not be used to drive
other TTL inputs due to excessive loading which may
result in a reduction of noise immunity.

Dividers are used on the output of the oscillator/
buffer which generate the output frequencies fy
and fgp,  These dividers can divide any integer
from 6 to 2'9 «+ 1,

even divisor, the output will be square; an odd

inclusive. When using an

divisor will cause the output tu be high longer

than it is low by one clock period (Fy). The
clock frequency (fy) is used by the B8136/81361 to
provide a high frequency output (fy/4).

The B8116/8136 family allows generation of other
frequencies with the use of its two divisor ROMs
which contsin 16 divisors, each 19 bits wide,
allowing for up to 32 different divisors on custom
parts.

Externally strobed data latches are used to hold
the divisor select bits, Rp-Rp and Ta-Tp.
The strobe inputs, STR or SIT, allow data to pass
directly through the data latch when in the high
state. A new frequency is initisted within 5.5
usec of a change in any of the four divisor select
bits read by the device.
provided on the divisor select inputs while are not

present on the strobe inputs.

Pull-up resistors are

General Instrument Corporation, 1964
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GENERAL AY-5-8116/81161
INSTRUMENT AY-5-8136/81361

PIN FUNCTIONS

Pin No. Signal

Function

XTAL/EXT1
Vee
fr
4-7 | Ra,Rg,ReyRp
8 STR
9 NC
10 NC or fy/4
1 GND
12 ST

135-16 TpsTcyTgs Ta
17 fy
18 XTAL/EXT2

Input is either one pin of the crystal package or one polarity of the external input.
Positive power supply - normally +5V.

This output runs at a frequency selected by the Receiver divisor select data bits.
These inputs, as shown in Table 1, select the receiver output frequency, fg.

A high level input strobe loads the receiver data (Rs,Rg,Rc,Rp) into the
receiver divisor select register. This input may be strobed or hard-wired to a high
level.

NC (8116/81161), fy/4 (B136/8136T).

Ground.

A high level input strobe loads the transmitter data (Tp,Tg,Tc,Tp) into the
transmitter divisor select register. This input may be strobed or hard-wired to a
high level.

These inputs, as shown in Table 1, select the transmitter output frequency, fy.

This output runs at a frequency selected by the Transmitter divisor select data bits.
lhis input is either Lhe other pin of the crystal package or the other polarity of
the external input.

TIMING DIAGRAM

Vi

Vo

DIVISOR vy
SELECT
DATA
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ELECTRICAL CHARACTERISTICS

Maximum Ratings*®

Operating Temperature Range.....cc...
-55°C to +150°C

Storage Temperature Range.........

Positive Voltage on any Pin,

0°C to

+70°C

GENERAL
INSTRUMENT

AY-5-8116/81161
AY-5-8136/81361

*Exceeding these ratings could cause permanent
damage to the device. This is a stress rating only
and Ffunctional operation of this device at these

conditions is not implied. Operating ranges are

with respect to ground...cscesccsscccccces +8.0V specified in Standard Conditions. Exposure to
Negative Voltage on any Pin, ahsolute maximum rating conditions for extended

with respect to ground....ceeecescecessces -0, peciods may affect device relisbility.
Standard Conditions (unless otherwise noted): Data labeled “typical™ is presented for design
Tpa = 0°C to 70°C, Vpp = +5V #5% guidance only and is not guaranteed.
DC CHARACTERISTICS

Characteristic Sym Min Typ Max Unit Conditions
INPUT VOLTAGE LEVELS
Low Level ViL - - 0.8 v
High Level VIH 2.0 - - v excluding XTAL inputs
QUIPUT VOLTAGE LEVELS
Low Level Yoo - - 0.4 v Igu = 1.6mA, for fy/4,
- - 0.4 v Ig. = 3.2mA, for fp, fy
High Level VoH 3.5 - v Igy ==100pA
INPUT CURRENT
Low-level I - -0.1 mA Vin = GND, Rp~Rp & Tp-Tp only
Input Capacitance All inputs - 10 pF ViN = GND, excluding XTAL inputs
Power Supply Current Iee - - 50 mA
AC CHARACTERISVICS
Charscteristic Sym Min Typ Max Unit Conditions

Clock frequency fx .01 - 5.1 MHz XTAL/EXT, 50% Duty Cycle +5%
Strobe Pulse Width tpw 150 - ns
Input Set-up Time tps 200 - - ns
Input Hold Time toH S50 - - ns
Strobe to new Frequency Delay - - 3.5 us @fy = 5.0 MHz

CRYSTAL SPECIFICATIONS

femperatuce range 0°C to +70°C
Series resistance £ 50f1
Series resonant

Overall tolerance + 0.01%

D5700048- 5



GENERAL
INSTRUMENT

AY-5-8116/81161
AY-5-8136/81361

CRYSTAL OPERATION AY-5-8116/8136

i}

EXTERNAL INPUT OPERATION AY-5-8116/81161/8136/81361

To

e - 3J -~ :»-]
1 18 74XX 18 74XX 1 18
TTL TTL
74XX ~ totem pole or open collector
output (external pull-up
resistor required)
BLOCK DIAGRAM: AY-5-8116/81167/8136/81361
SIT >__—]
A S ] FREQUENCY
[, — DECODE - RE PROGRAMMABLE
Tcs—— D-LATCH AND FREQUENCY SELECT
1D s | CONTROL ROM
XTAL/EXT1 >—— .
DIVIDER — =2 - f
XTAL
0SC
CLOCK AY-5-8136/81367
BUFFER OPTION
DIVIDER —{~2 [ fy
XTAL/EXT2 D>t
Ras FREQUENCY
RH) DECODE Rt PROGRAMMABLE
Ry D-LAICH AND ‘ FREQUENCY SELECH
Ro> CONTROL ROM

STR>—-—l
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GENERAL
INSTRUMENT

AY-5-8116/81161
AY-5-8136/81361

TABLE 1

Output Freq. AY-5-8116/81167/8136/81361

REFERENCE FREQUENCY = 5.068800MHz

Divisor Desired Desired Actual Actual

Select Baud Clock Frequency Baud Frequency

DCBA Rate Factor (KHz) Divisor Rate (KHz) Deviation
0000 50.00 16X 0.80000 63356 50.00 0.800000 0.0000%
0001 75.00 16X 1.20000 4224 75.00 t. 200000 0.0000%
0010 110.00 16X 1.76000 2880 110.00 1.760000 0.0000%
0011 1%34.50 16X 2.15200 23559 154,52 2.152357 0.0166%
0100 150.00 16X 2.40000 2112 150.00 2.400000 0.0000%
0101 300. 00 16X 4, 80000 10%6 300. 00 4.800000 0.0000%
0110 600.00 16X 9.60000 528 600.00 9.600000 0.0000%
0111 1200.00 16X 19.20000 264 1200.00 19.200000 0.0000%
1000 1800.00 16X 28.80000 176 1800.00 28.800000 0.0000%
1001 2000. 00 16X 32,00000 158 2005. 06 32.081013% 0.2532%
1010 2400.00 16X $8.40000 132 2400.00 38.400000 0.0000%
1011 3600.00 16X 57.60000 88 3600.00 57.600000 0.0000%
1100 4800.00 16X 76.80000 66 4800.00 76.800000 0.0000%
1101 7200.00 16X 115. 20000 44 7200.00 115.200000 0.0000%
1110 9600.00 16X 153.60000 33 9600.00 15%.600000 0.0000%
1111 19200.00 16X 307.20000 16 19800.00 316.800000 5.1250%
Output Freq. AY-5-8116/8116T/8136/81367-005

REFERENCE FREQUENCY = &4.915200MHz

Divisor Desired Desired Actual Actusl

Select Baud Clock Frequency Baud Frequency

DCBA Rate Factor (KHz) Divisor Rate (KHz) Deviation
0000 50.00 16X 0.80000 6144 50.00 0.800000 0.0000%
0001 75.00 16X 1.20000 4096 75.00 1.200000 0.0000%
0010 110.00 16X 1.76000 2793 109.93 1.758985 0.0100%
001t 134.50 16X 2.15200 2284 134,50 2.152000 0.0000%
0100 150.00 16X 2.40000 2048 150.00 2.400000 0.0000%
0101 300.00 16X 4, 80000 1024 300.00 4,800000 0.0000%
0110 600.00 16X 9.60000 512 600.00 9.600000 0.0000%
01t 1200.00 16X 19.20000 256 1200.00 19.200000 0.0000%
1000 1800.00 16X 28, 80000 mm 1796.49 28.743859 0.1949%
1001 2000.00 16X 32.00000 154 1994.81 31.916883 0.2597%
1010 2400.00 16X 38.40000 128 2400.00 32.000000 0.0000%
1011 3600.00 16X 57.60000 85 3614.11 57.825882 0.3921%
1100 4800.00 16X 76.80000 64 4800,00 76.800000 0.0000%
1101 7200.00 16X 115,20000 43 71144.19 114, 306976 0.7751%
1110 9600.00 16X 153.60000 32 9600.00 1% 5.600000 0.0000%
1M1 19200.00 16X 307.20000 16 19200.00 307.200000 0.0000%

DS700048-5




GENERAL
INSTRUMENT

AY-5-8116/81167
AY-5-8136/81367

TABLE 1 (continued)

Output Freq. AY-5-8116/81 161/8136/81361-006

REFERENCE FREQUENCY = 5.068800MHz

Divisor Desired Desired Actual Actual
Select Baud Clock Frequency Baud Frequency

DCBA Rate factor (KHz) Divisor Rate (KHz) Deviation
0000 50.00 32X 1.60000 3168 50.00 1.60000 0.0000%
0001 75.00 32X 2.40000 2112 75.00 2.40000 0.0000%
0010 110.00 32X 3.52000 1440 110.00 3.52000 0.0000%
oo 134,50 32X 4,30400 1177 134.56 4,.30600 0.0600%
0100 150.00 32X 4.80000 1056 150.00 4,80000 0.0000%
0101 200.00 32X 6.40000 792 200.00 6.40000 0.0000%
0110 300.00 32X 9.60000 528 300.00 9.60000 0.0000%
01N 600.00 32X 19,20000 264 600.00 19.20000 0.0000%
1000 1200.00 32X 38.,40000 132 1200.00 38.40000 0.0000%
1001 1800.00 32X 57.60000 88 1800.00 57.60000 0.0000%
1010 2400.00 32X 76.80000 66 2400,00 76 .80000 0.0000%
1011 3600.00 32X 115.20000 44 3600.00 115.20000 0.0000%
1100 4800.00 32X 153.60000 33 4800.00 153.60000 0.0000%
1101 7200.00 32X 230, 40000 22 7200.00 230.40000 0.0000%
1110 9600.00 32X 307.20000 16 9900.00 316.80000 3.1250%
1111 19200.00 32X 614.40000 8 19800.00 633.60000 3.1250%
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