




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Pin Configurations 
HV53/HV54 

HV53 HV54 
44 Pin J-Lead Package 44 Pin J-Lead Package 

Pin Function Pin Function Pin Function Pin Function 
1 HVout 17 23 GND 1 HVout 16 23 GND 
2 HVout 16 24 Vpp 2 HVout 17 24 Vpp 
3 HVout 15 25 Voo 3 HVout 18 25 Voo 
4 HVout 14 26 Latch Enable 4 HVout 19 26 Latch Enable 
5 HVout 13 27 Data In 5 HVout20 27 Data In 
6 HVout 12 28 Output Enable 6 HVout21 28 Output Enable 
7 HVout 11 29 N/C 7 HVout 22 29 N/C 
8 HVout 10 30 HVout32 8 HVout 23 30 HVout 1 
9 HVout9 31 HVout31 9 HVout24 31 HVout2 
10 HVout8 32 HVout30 10 HVout25 32 HVout3 
11 HVout 7 33 HVout29 11 HVout26 33 HVout4 
12 HVout6 34 HVout28 12 HVout 27 34 HVout5 
13 HVout5 35 HVout27 13 HVout28 35 HVout6 
14 HVout4 36 HVout26 14 HVout29 36 HVout7 
15 HVout3 37 HVout25 15 HVout30 37 HVout8 
16 HVout 2 38 HVout24 16 HVout31 38 HVout9 
17 HVout 1 39 HVout23 17 HVout32 39 HVout 10 
18 Data Out 40 HVout22 18 Data Out 40 HVout 11 
19 N/C 41 HVout21 19 N/C 41 HVout 12 
20 N/C 42 HVout20 20 N/C 42 HVout 13 
21 N/C 43 HVout 19 21 N/C 43 HVout 14 
22 Clock 44 HVout 18 22 Clock 44 HVout 15 

Package Outline 

40 

top view 

44-pin J-Iead Package 
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~ HV55 
"-11 !!iupertex inc. HV56 

Preliminary 

32-Channel Serial To Parallel Converter 
With Open Drain Outputs 

Ordering Information 

Device Recommended 44 J-Lead Quad 
Operating Vpp max Ceramic Chip Carrier 

300V HV5530DJ 
HV55 

220V HV5522DJ 

HV56 
300V HV5630DJ 

220V HV5622DJ 

Features 
o Processed with HVCMOS® technology 

o Output voltages up to 300V using a ramped supply voltage 

o Sink current minimum 100mA 

o Shift register speed 8MHz 

o Polarity and Blanking inputs 

o CMOS compatible inputs 

o Forward and reverse shifting options 

o Diode to VPP allows efficient power recovery 

o 44-lead ceramic surface mount package 

o Hi-Rei processing available 

Absolute Maximum Ratings 

Supply voltage, V DD' -O.5V to + 18V 

Output voltage, V pp , HV5530/HV5630 -O.5V to +315V 

HV5522/HV5622 -O.5V to +220V 

Logic input levels' 

Ground currrent2 

Continuous total power dissipation3 

Storage temperature range 

Lead temperature 1.6mm (1/16 inch) 
from c~se for 10 seconds 

Notes: 1. All voltages are referenced to V ss. 

-O.5V to VDD + O.5V 

1.5A 

1500mW 

2 Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25'C ambient. derate linearly to 70'C at 12mW/,C. 
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Package Options 

44 J-Lead Quad Die in waffle pack 
Plastic Chip Carrier 

HV5530PJ HV5530X 

HV5522PJ HV5522X 

HV5630PJ HV5630X 

HV5622PJ HV5622X 

General Description 
The HV55 and HV56 are low-voltage serial to high-voltage 
parallel converters wtih open drain outputs. These devices have 
been designed for use as drivers for AC-electroluminescent 
displays. They can also be used in any application requiring 
multiple output high voltage current sinking capabilities such as 
driving inkiet and electrostatic print heads, plasma panels, 
vacuum fluorescent, or large matrix LCD displays. 

These devices consist of a 32-bit shift register, 32 latches, and 
control logic to perform the polarity select and blanking of the out
puts. Data is shifted through the shift register on the high to low 
transition of the clock. The HV55 shifts in the counterclockwise 
direction when viewed from the top olthe package, and the HV56 
shifts in the clockwise direction. A data output buffer is provided 
for cascading devices. This output reflects the current status of 
the last bit of the shift register. Operation of the shift register is not 
affected by the LE (latch enable), BL (blanking), or the POL 
(polarity) inputs. Transfer of data from the shift registerto the latch 
occurs when the LE (latch enable) input is high. The data in the 
latch is stored when LE is low. 



Electrical Characteristics (over recommendedoperaling condilionS unlessnoled) 
HV55/HV56 

DC Characteristics 
Symbol Parameter Min Max Units Conditions 

100 V 00 supply current 15 mA feLK = 8MHz 

FOATA = 4MHz 

1000 Quiescent V 00 supply current 0.05 mA Y'N = OV 

IO(OFF) Off state output current 10 J.lA All outputs high 

All SWS parallel 

I'H High-level logic input current 1 J.lA V,H = Voo 

I'L Low-level logic input current -1 J.lA V,L = OV 

VOH High-level output data out Voo -l.0V V loou, = -1 OOJ.lA 

VOL Low-level output voltage 
I HVOUT 15.0 V IHvou, = + 1 OOmA 

I Dataout 1.0 V loou' = + 1 OOJ.lA 

Voe HV OUT clamp voltage -1.5 V 10L = -100mA 

AC Characteristics (Voo = 12V, Tc = 25°C) 

Symbol Parameter Min Max Units Conditions 

feLK Clock frequency 8 MHz 

tw Clock width high or low 62 ns 

tsu Data set-up time before ciock falls 25 ns 

tH Data hold time after clock falls 10 ns 

tON Turn on time, HVOUT from enable 500 ns RL = 2Kn to Vpp MAX 

tOHL Delay time clock to data high to low 100 ns CL = 15pF 

tOLH Delay time clock to data low to high 100 ns CL = 15pF 

tOLE Delay time clock to LE low to high 50 ns 

tWLE Width of LE pulse 50 ns 

tSLE LE set-up time before clock falls 50 ns 

Recommended Operating Conditions 
Symbol Parameter Min Max Units 

Voo Logic supply voltage 10.8 15 V 

Vpp High voltage supply I HV5530 and HV5630 -0.3 +300 V 

I HV5522 and HV5622 -0.3 +200 V 

V,H High-level input voltage Voo - 2V Voo V 

V,L Low-level input voltage 0 2.0 V 

feLK Clock frequency 8 MHz 

TA Operating free-air temperature I Commercial 0 +70 °C 

I Military Hi-Rei (RB) -55 +125 °C 
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Input and Output Equivalent Circuits 
HV55/HV56 

VOO 0-<r-------,-- VOO-----~--

Input <.J-"--"""' __ Data Out 

Vss 0------+.--------' Vss 0--------4----

Logic Inputs Logic Data Output High-Voltage Outputs 

Switching Waveforms 

Data Input 

Clock 

Data Out 

Latch Enable 

HVOUT 
W SIR HIGH 

50',)!<: Data Valid ~O% 
------'" 1 , 1 ------------

1-4-- t su ---..J-4----- t H ----..1 
1 1 I 

50%/ ~50% /50% 

--..... -'" 1 1 ----------- 1 
" .... 1---- tWH ---•• 1 .... ----------tWL ----------... , 
, 1 , 

1 

i /,50% _____________ ~I-------J 1 

_--- tOLH -------<.~I 

~, 

~50% 
1 ~--------~---_---tOHL---•• , 

/50% ~50% 
-------------------. 1 1 • 1 

1 1 1 

.......-- tDLE --•• ;..: .. 0---- tWLE~'-- tSLE----.l 
I I I I 

1 
1 
1 

! ~~10_~_, ________ __ 

t..--- tON ----..: 
: 1 
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V ,H 

V ,L 

V ,H 

V ,L 

VOH 

VOL 

VOH 

VOL 

V ,H 

V ,L 

Vpp 

VOL 

.. 



Functional Block Diagram 
Polarity 

Blanking 

Latch Enable 

Data Input 

Clock 

Data Out 

Function Table 

Function 
Data 

Allan X 

All off X 

Invert mode X 

Load SIR H orL 

Load X 
Latches X 

Transparent L 

Latch mode H 
Notes. 

32-Bit 
Shift 

Register 

eLK 

X 

X 

X 
,J, 

H orL 

H or L 

,J, 

.l. 

Inputs 

LE 

X 

X 

L 

L 

i 
i 

H 

H 

H = high level, l = low level, X = irrelevant, J, = low-to-high transition . 
• = dependent on previous stage's state before the last ClK J, or last lE high. 

BL POL 

L L 

L H 

H L 

H H 

H H 

H L 

H H 

H H 
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HV55/HV56 

HVOUT2 

(Outputs 3 to 30 not shown) 

HVOUT32 

Outputs 
Shift Reg HVOutputs Data Out 

1 2 ... 32 1 2 ... 32 · · · · On On ... On · ... 

· · · Off 01f...011 · ... 

· · · · ."...... · ... ... 
H or L · · · · · · ... ... 
· · · · · · · ... ... 

· · · · · · · ... 
L · · all · · · ... ... 
H · · On · · · ... ... 



Pin Configurations 
HV55/HV56 

HV55 HV56 
44 Pin J-Lead Package 44 Pin J-Lead Package 

Pin Function Pin Function Pin Function Pin Function 
1 HVout 16 23 Clock 1 HVout 17 23 Clock 
2 HVout 17 24 Vss 2 HVout 16 24 Vss 
3 HVout 18 25 Voo 3 HVout 15 25 Voo 
4 HVout 19 26 Latch Enable 4 HVout 14 26 Latch Enable 
5 HVout20 27 Data In 5 HVout 13 27 Data In 
6 HVout 21 28 Blanking 6 HVout 12 28 Blanking 
7 HVout22 29 N/C 7 HVout 11 29 N/C 
8 HVout23 30 HVout 1 8 HVout 10 30 HVout32 
9 HVout24 31 HVout2 9 HVout9 31 HVout31 
10 HVout25 32 HVout3 10 HVout8 32 HVout30 
11 HVout26 33 HVout4 11 HVout7 33 HVout29 
12 HVout27 34 HVout5 12 HVout6 34 HVout28 
13 HVout28 35 HVout6 13 HVout5 35 HVout27 
14 HVout29 36 HVout7 14 HVout4 36 HVout26 
15 HVout30 37 HVout8 15 HVout3 37 HVout25 
16 HVout31 38 HVout9 16 HVout2 38 HVout24 
17 HVout32 39 HVout 10 17 HVout 1 39 HVout23 
18 Data Out 40 HVout 11 18 Data Out 40 HVout22 
19 N/C 41 HVout 12 19 N/C 41 HVout 21 
20 N/C 42 HVout 13 20 N/C 42 HVout20 
21 N/C 43 HVout 14 21 N/C 43 HVout 19 
22 Polarity 44 HVout 15 22 Polarity 44 HVout 18 

Package Outline 

40 28 

• 
18 

top view 

44-pin J-Iead Package 
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~ HV57 
"'-'-' !!iupertex inc. HV58 

32-Channel Serial To Parallel Converter 
With Push-Pull Outputs 

Ordering Information 

Device 44 J·Lead Quad 
Ceramic Chip Carrier 

HV57 HV5708DJ 

HV58 HV5808DJ 

Features 
o Processed with HVCMOS® technology 

o Output voltages up to 80V 

o Low power level shifting 

o Source/sink current minimum 20mA 

o Shift register speed 8MHz 

o Latched data outputs 

o CMOS compatible inputs 

o Forward and reverse shifting options 

o Diode to Vpp allows efficient power recovery 

o 44-lead plastic and ceramic surface mount packages 

o Hi-Rei processing available 

Absolute Maximum Ratings 
Supply voltage, V001 

Output voltage, V pp 

Logic input levels 

Ground currrent2 

Continuous total power dissipation3 

Storage temperature range 

Lead temperature 1.6mm (1/16 inch) 
from case for 10 seconds 

-0.5V to +18V 

-0.5V to +80V 

-0.5V to Voo +0.5V 

1.5A 

1500mW 

-65°C to + 150°C 

260°C 

Notes: 1. All voltages are referenced to VSS' 
2. Duty cycle Is limited by the total power dissipated In the package. 
3. Foroparatlon above 25'C ambient, derate linearly to 70'C at 12mWI'C. 

Package Options 
44 J·Lead Quad Ole in waffle pack 

Plastic Chip Carrier 

HV5708PJ HV5708X 

HV5808PJ HV5808X 
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General Description 
The HV57 and HV58 are low-voltage serial to high-voltage paral
lel converters wtih push-pull outputs.These devices have been 
designed for use as drivers for AC-electroluminescent displays. 
They can also be used in any application requiring multiple output 
high-voltage current sourcing and sinking capabilities such as 
driving plasma panels, vacuum fluorescent displays, or large 
matrix LCD displays. 

These devices consist of a 32-bit shift register, 32 latches, and 
control logic to perform the polarity select and blanking of the out
puts. HVout1 is connected to the first stage of the shift register 
through the polarity and blanking logic. Data is shifted through the 
shift register on the logic high to low transition of the clock. The 
HV57 shifts data in the rclockwise direction when viewed from the 
top of the package and the HV58 shifts in the counterclockwise di
rection. A data output buffer is provided for cascading devices. 
This output reflects the current status of the last bit of the shift 
register JtlVout32). Operation of the shift register is not affected 
by the LE (latch enable), BL (blanking), or the POL (polarity) 
inputs. Transfer of data from the shift register to the latch occurs 
when the LE ~tch enable) input is high. The data in the latch is 
stored when LE is low. 



Electrical Characteristics (over recommended operating conditions unless noted) 
HV57/HV58 

DC Characteristics 

Symbol Parameter Min Max Units Conditions 

100 V DO supply current 15 mA Voo = Voo max 
fClK = 8MHz 

Ipp High voltage supply current 0.5 mA Outputs high 

0.5 mA Outputs low 

1000 Quiescent V DO supply current 0.5 mA All VIN = Vss or Voo 

VOH High-level output Q 52 V 10= -20mA 

Data out 10.5 V 10= -IOOI1A 

VOL Low-level output Q 8 V 10=20mA 

Data out 1 V 10= 1001tA 

IIH High-level logic input current 1 ItA VIH = Voo 

III Low-level logic input current -1 I1A Vil = OV 

AC Characteristics (Voo = 12V, Tc = 25°C) 

Symbol Parameter Min Max Units Conditions 

fClK Clock frequency 8 MHz 

tw Clock width high or low 62 ns 

tsu Data set-up time before clock rises 25 ns 

tH Data hold time after clock rises 10 ns 

tON'tOFF Time from latch enable to HV OUT 500 ns 

tOHl Delay time clock to data high to low 100 ns Cl = 15pF 

tOlH Delay time clock to data low to high 100 ns Cl = 15pF 

tOLE Delay time clock to LE low to high 50 ns 

tWlE Width of LE pulse 50 ns 

tSlE LE set-up time before clock rises 50 ns 

Recommended Operating Conditions 
Symbol Parameter Min Max Units 

Voo Logic supply voltage 10.8 15 V 

Vpp Output off voltage -0.3 75 V 

VIH High-level input voltage Voo - 2V Voo V 

Vil Low-level input voltage 0 2.0 V 

fClK Clock frequency 8 MHz 

TA Operating free-air temperature I Commercial 0 +70 °C 

I Military Hi-Rei (RB) -55 +125 °C 
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Input and Output Equivalent Circuits 
HV57/HV58 

VOO o-,-------~- VOO--------4r--- vpp 

---1 
Input 0-6-'\,,,,,,_-+ Data Out HVout 

---1 
GND------~------_+-- GND 0---------+----- GND 

Logic Inputs Logic Data Output High Voltage Outputs 

Switching Waveforms 

_______ 50_o/.,)!<: Data Valid >K:50~o/.~O~~~~~~~~~~~~~~~~~~~~~~~~~~ ::: 
:.-- t su ----":-4-- t H ________ 1 , , ' 

50%'\.. )1'50% '\..50% ;('::% V'H , '-------- , , '-_____ J: V'L 
"~.t----- twL----_... , ... ----------twH ------....... , , 

Data Input 

Clock 

I I I I 

1 : V OH 

: ;(50% __________________________ ~I--------------J , 
~---- tOLH -------<.~, Data Out 

~50% VOH 

, VOL 
tOHL -I 

/50% ).,50% 
V'H 

Latch Enable 
VOL , , , , 

f--- tDLE 
, 

tWLE ---...:~ t SLE-----: ".' , , , , 
HVOUT 

, , 
w SIR LOW , 

VOH , 
~o , , I 10% 

VOL , , , , , , , , 
:-toFF -' , ' , , : 

HVOUT 
, 

VOH , 
Jtfeo% w SIR HIGH , , tO% , 

VOL , , , , , 
'_tON~ , , , , 
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Functional Block Diagram 
Vpp 

Polarity 

Blanking 

Latch Enable 

Data Input 

Clock 

Data Out 

Function Table 

Function 
Data 

All on X 

Allof! X 

Invert mode X 

Load SIR H orL 

Load X 

latches X 

Transparent L 

latch mode H 

Notes: 

32-Bit 
Shift 

Register 

eLK 

X 

X 

X 

i 

H orL 

H orL 

i 

i 

Inputs 

IT 

X 

X 

L 

L 

i 

i 

H 

H 

H = high level, L = low level, X ::: irrelevant, i ::: low-ta-high transition . 
• = depsndent on previous stage's state before the last CLK or last IE high, 

BL POL 

L L 

L H 

H L 

H H 

H H 

H L 

H H 

H H 
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HV57/HV58 

HV OUT1 

HVOUT2 

HVOUT32 

Outputs 

Shift Reg HVOutputs Data Out 

1 2 ... 32 1 2 ... 32 · · · · H H ... H · ... 

· · · L L ... L · ... 

· · · · · · · ... ... 
H orL · · · · · · ... ... 

· · · · · · · ... ... 

· · · · · · · ... ... 
L · · L · · · ... ... 
H · · H · · · ... ... • 



Pin Configurations 
HV57/HV58 

HV53 HV58 
44 Pin J-Leacl Package 44 Pin J-Lead Package 

Pin Function Pin Function Pin Function Pin Function 
1 HVoul17 23 GND 1 HVoul16 23 GND 
2 HVoul16 24 Vpp 2 HVoul17 24 Vpp 
3 HVoul15 25 Voo 3 HVoul18 25 Voo 
4 HVoul14 26 Lalch Enable 4 HVoul19 26 Lalch Enable 
5 HVoul13 27 Dala In 5 HVout20 27. Data In 
6 HVout 12 28 Blanking 6 HVout21 28 Blanking 
7 HVoul11 29 N/C 7 HVoul22 29 N/C 
8 HVoul10 30 HVoul32 8 HVoul23 30 HVoul1 
9 HVoul9 31 HVoul31 9 HVoul24 31 HVoul2 
10 HVout8 32 HVout30 10 HVoul25 32 HVoul3 
11 HVoul7 33 HVoul29 11 HVout26 33 HVoul4 
12 HVout6 34 HVout28 12 HVoul27 34 HVoul5 
13 HVoul5 35 HVoul27 13 HVout28 35 HVoul6 
14 HVoul4 36 HVout26 14 HVoul29 36 HVoul7 
15 HVoul3 37 HVoul25 15 HVout30 37 HVout8 
16 HVoul2 38 HVoul24 16 HVoul31 38 HVout9 
17 HVout 1 39 HVoul23 17 HVoul32 39 HVout 10 
18 Data Out 40 HVoul22 18 DalaOut 40 HVout 11 
19 N/C 41 HVoul21 19 N/C 41 HVoul12 
20 N/C 42 HVout 20 20 N/C 42 HVoul13 
21 Polarity 43 HVout 19 21 Polarity 43 HVoul14 
22 Clock 44 HVout 18 22 Clock 44 HVout 15 

Package Outline 

top view 

44-pin J-Iead Package 
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~ HV60 
"--'-' §upertex inc. 

Preliminary 

32-Channel ±40V Liquid Crystal Display Driver 

Ordering Information 

Device Plastic Ceramic 
48-Pin DIP 48-Pin DIP 

HV6008 HV6008P HV6008D 

Features 
0 Symmetrical ±40V output swing 

0 Active return to GND 

0 15mA peak source/sink/GND current per channel 

0 ±5V control logic 

0 Special shift register with clear 

0 Phase shift control 

0 Output enable 

0 Data out enable 

0 1 MHz shift register 

0 Surface mount package available 

Absolute Maximum Ratings 

Supply voltage, V001 1 -6 

Supply voltage, V0021 +6 

Supply voltage, Vppl.2 +42V 

Supply voltage, VNN1.2 -42V 

Logic input levels V DO + 0.3V to V 002 + 0.3V 

Ground currrent2 700mA 

Continuous total power dissipation3 1 W 

Operating temperature range 

Storage temperature range -65°C to + 150°C 

Notes: 1. All voltages are referenoed to V ss' 
2. Duty cycle is limited by the total power dissipated in the package. 
3. For operation above 25'C ambient, derate linearly to 85'C at 15mWI"C. 

Package Options 

80-Lead Plastic Die 
Quad Gullwing 

HV6008PG HV6008X 

General Description 
The HV60 is a 32-channei liquid crystal display driver with 3-state 
DMOS outputs. Each output can be set to +40V, -40V, or ground. 
A symmetric waveform can be applied to a capacitive load using 
the phase shift feature of the HV60. 

The HV60 consists of a 32-bit shift register with Clear, Enable, and 
Phase Shift logic, and 32 high voltage output buffers. With the 
Enable pin held low, all outputs are placed in the return to zero 
(GND) state. When Enable is high, each output reflects the data 
in its shift register bit. All outputs with a logic "0" in their shift 
register will be in the return to zero state. Outputs with a logic "1" 
in their shift register will reflect the state of the phase shift pin. 
These outputs will be switched to V pp when phase shift is high and 
VNN when phase shift is logic "0". 

Additional functions provided are shift register clear and data out. 
All bits of the shift register are changed to logic "0" when clear is 
pulled low. With clear at a logic "1 ", normal shift register operation 
proceeds. The data output reflects the status of the 32nd shift 
register stage. 
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Electrical-Characteristics (over rec6mmended operating conditionsl.lhless noted), 
HV60 

DC Characteristics , 
' ,",' .": 

" Symbol Parameter Min Typ Max Units' Conditions 

1001 ,2 V DO supply current I V 001 SOO !iA 
VI = 4V, V001 = -6V 

I V002 VI = 4V, VOD2 = +6V 

VIH Logic input high +2 V002 V VOOI = -4.SV 

Vil Logic input low VOOI -2 V V002 = +4.SV 

VOH Logic output high +2 V 
VOOI =-4.SV 

V002 = +4.SV 

VOL Logic output low -2 V 
10H = -1S!iA 

10l = 2S0llA 

IIH High-level logic input current +3 !iA VI = Voo' VOOI ,2 = max 

III Low-level logic input current -SO !iA VI = OV, VOOI ,2 = max 

Ipp High voltage supply current +1 mA Static, no load 

INN High voltage supply current +1 mA StatiC, no load 

VOH Output voltage high +39 V 

Vel Output voltage clamp -20 +20 mV 
Vpp, VNN = ±40 

VOL Output voltage low -39 V 
loutput = 0.0 

ZOH Output switch impedence high 1000 

ZCl Output switch impedance clamp SOO n Vpp' VNN = ±40 

ZOl Output switch impedance low 700 
10 = ±1SmA 

10 DC output current I Output H or L S mA 1 output only 

I Data out H or L 1S0 !iA 

AC Characteristics 

Symbol Parameter Min Typ Max Units Conditions 

tWH Width of high clock phase TBD 

tWl Width of low clock phase TeO 

tsu Data set-up time before clock rises TBD 

tH Data hold time after clock rises 0 ns 

Phase shift duty cycle SO % 

Recommended Operating Conditions 
Symbol Parameter Min Typ Max Units 

VOOI Logic supply voltage -4 -6 V 

VOO2 Logic supply voltage +4 +6 V 

Vpp High voltage supply +10 +40 V 

VNN High voltage supply -10 -40 V 

VIH High-level input voltage +2V VOO2 V 

Vil Low-level input voltage -2V VOOI V 

10pk. Peak output current (any state) ±80 mA 

TA Operating free-air temperature -10 +70 °C 

fOIN Input data rate 1 MHz 

fps Phase shift rate 1 MHz 
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Switching Waveforms 
HV60 

+5V 

Clock 

-5V 

+5V 

Phase 
Shift 

-5V 

+5V 

J SR#1 

-5V 

+5V 

SR#2 

-5V 

+5V 

SR#3 

-5V 

V NN ------------

Vpp 

OUT #2 OV 

Vpp 

OUT#3 OV 
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Functional Block Diagram 
Phase 0----------------, 
Shifter 

Enable 0----------, 

Data IN 0----, 

32 
Bit 

Shift 
Register 

L---------o Data OUT 

Function Table 

Inputs 

Function Data 
ClK ClR Enable 

In 

CLR Reg X X 

All output GND X X 

Load SIR H orL l' 

Output State X HorL 

Notes: 
X.Don1care 
• = Dependent on previous stage's state before the last elK 
j = low to high transition 
H • High level 
l. low level 

L X 

X L 

H L 

H H 
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HV60 

Vpp 

Outputs 

Phase Shift Reg HVOutputs Data Out 
Shift 1 2 ... 3::> 1 2 ... 32 

X ALLL ALLGND L 

X . . . ALLGND · ... 
X H or L ..... ALLGND · 
X L L. .. L GND GND ... GND · 
H H H ... H Vpp Vpp ... Vpp · 
L L L. .. L VNN VNN""VNN · 



Pin Ccmfigurations 
HV60 

28·Pln J-Lead 48·Pln DIP 
Pin Function Pin Function Pin Function Pin Function Pin Function 
1 GND 28 Phase Shift 55 N/C 1 HVout 16 25 V001 (-5V) 
2 N/C 29 N/C 56 +40V 2 HVout 15 26 Enable 
3 N/C 30 Clock 57 N/C 3 HVout 14 27 V002 (+5V) 
4 N/C 31 N/C 58 -40V 4 HVout 13 28 GND 
5 N/C 32 N/C 59 N/C 5 HVout 12 29 Data Out 
6 N/C 33 Clear 60 N/C 6 HVout 11 30 HVoul32 
7 -40V 34 N/C 61 N/C 7 HVout 10 31 HVout31 
8 N/C 35 -5V 62 N/C 8 GND 32 HVout30 
9 +40V 36 Enable 63 N/C 9 VNN 33 HVout29 
10 N/C 37 N/C 64 GND 10 Vpp 34 HVout28 
11 N/C 38 +5V 65 N/C 11 HVout9 35 HVout27 
12 HVout9 39 N/C 66 HVout23 12 HVout8 36 HVout26 
13 HVout8 40 GND 67 HVout22 13 HVout 7 37 HVoul25 
14 HVout7 41 N/C 68 HVoul21 14 HVout6 38 HVout24 
15 HVout6 42 Data Out 69 HVout 20 15 HVout5 39 Vpp 
16 HVout5 43 N/C 70 HVout 19 16 HVoul4 40 VNN 

17 HVout4 44 N/C 71 HVoul18 17 HVoul3 41 GND 
18 HVoul3 45 HVout32 72 HVoul17 18 HVout2 42 HVout23 
19 HVout2 46 HVout31 73 HVoul16 19 HVout 1 43 HVout22 
20 HVout 1 47 HVoul30 74 HVout 15 20 Data In 44 HVout21 
21 N/C 48 HVout29 75 HVout 14 21 GND 45 HVout20 
22 N/C 49 HVout28 76 HVoul13 22 Phase Shift 46 HVout 19 
23 Data In 50 HVout27 77 HVoul12 23 Clock 47 HVout 18 
24 N/C 51 HVout26 78 HVout 11 24 Clear 48 HVoul17 
25 GND 52 HVoul25 79 HVoul10 
26 N/C 53 HVoul24 80 N/C 
27 N/C 54 N/C 

Package Outlines 

40 

25 

top view lop view 

80-pin Gullwing Package 48-pin DIP 
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a HV6810 
"-11 §upertex inc. 

Preliminary 
10-Channel Serial-Input 
Latched Display Driver 

Ordering Information 

Package Options 
Device 18·Pln Plastic 

HV681 0 HV6810P 

Features 
D High output voltage 80V 

D High speed SMHz @ SV DO 

D Low power IBB $ 0.1 mA (All high) 

D Active pull down 2.SmA min 

D Output source current 60mA 

D Each device drives 10 lines 

D High-speed serially-shifted data input 

D SV CMOS-compatible inputs 

D Latches on all driver outputs 

20·PinSmall 
Outline Package 

HV6810WG 

D Pin-compatible improved replacement for UCNS81 OA 
and TL4810A, TL4810B 

Absolute Maximum Ratings 1 

Logic supply voltage, V DC 2 

Driver supply voltage, VBB 
Output voltage 

Input voltage 

Continuous total power dissipation 
at 2SoC free-air temperature 3 

P-Package 

Notes: 1. Over operating free-air temperature. 
2. All voltages are referenced to V 55' 

7.SV 

90V 

90V 

-0.3V to VCD + 0.3V 

87SmW 

3. For operation above 25QC free-air temperature the derating factor is 
7.0mWI"C. 
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General Description 
The HV681 0 is a monolithic integrated circuit designed to drive a 
dot matrix or segmented vacuum fluorescent display (VFD). 
These devices feature a serial data output to cascade additional 
devices for large display arrays. 

A 1 O-bit data word is serially loaded into the shift register on the 
positive-going transitions of the clock. Parallel data is transferred 
to the output buffers through a 1 O-bit D-type latch while the latch 
enable input is high and is latched when the latch enable is low. 
When the blanking input is high, all outputs are low. 

Outputs are structures formed by double-diffused MOS (DMOS) 
transistors with output voltage ratings of 80 volts and 60 milliam
peres source-current Capability. All inputs are compatible with 
CMOS levels. 

The HV681 0 is characterized for operation from O°C to 70°C. 



HV6810 
Electrical Characteristics 

DC Characteristics (Voo = 5V ±10%, VBB = 60V, vss = 0, unless otherwise noted) 

Symbol Parameter Min Typ Max Units Conditions 

VOH High-level output voltage a outputs 57.5 58 V IOH = 25mA 

Serial output 4 4.5 V VDD = 4.5V, IOH = -100~ 

Val Low-level output voltage a outputs 0.15 1 V IOH = 1 mA, Blanking input at V DD 

Serial output 0.05 0.1 V VDD = 4.5V, IOl = 100llA 

IOl Low-level a output current (pull-down current) 2.5 3.7 rnA TA = Max 

IOIOFF) Off-state output current 
-1 -15 IlA 

Va = 0, Blanking input 

TA=Max atVDD 

IH High-level input current 1 IlA VI = VDD 

IDD Supply current from VDD (standby) 10 50 IlA All inputs at OV, one a output high 

10 50 IlA All inputs at OV, all outputs low 

IBB Supply current from V BB 0.5 0.1 IlA All outputs low, all a outputs open 

0.05 0.1 rnA All outputs high, all a outputs open 

AC Characteristics (Timing requirements over recommended operating conditions) 

Symbol Parameter Min Typ Max Units Conditions 

tWICKH) Pulse duration, clock high 100 nS 

tWllEH) Pulse duration, latch enable high 100 nS 

tsulD) Setup time, data before clock 50 nS 

tHID) Setup time, data after clock 50 nS 

tCKH.lEH Delay time, clock to latch enable high 50 ns 

t • 
pd Propagation delay time, latch enable to output 0.3 IlS 

·Switching characteristics. VBB = 60V, TA = 25°C. 

Recommended Operating Conditions (Note 1) • Symbol Parameter Min Nom Max Units 

VDD Supply voltage 4.5 5.5 V 

Vee Supply voltage 20 80 V 

Vss Supply voltage 0 V 

VIH High-level input voltage (for V DD = 5V) 3.5 0 5.3 V 

Vil Low-level input voltage -0.3 -0.8 V 

IOH Continuous high-level output current 0 -25 rnA 

TA Operating free-air temperature 70 °C 
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Input and Output Equivalent Circuits 

Input Equivalent Circuit 
Voo D----"--f"---------1r-

Input D---,...-v\."v-""""""f--+ 

Vss D--...... ----1r----------'---

Switching Waveforms 

Clock 

tsu(D) : • • : t h(D) 

I I V 1H \/\/\/'\U Valid ~ 
Data 1\AAl'\50% 50%7\AI\A V

1L 

Input Timing 

Timing Diagram 

Clock 

Data In Valid 

SR Contents Invaild 

Clock 
Input 

HV681 0 

Output Equivalent Circuit 
----------1~,..--,-_O Vaa 

Output 

Vss 

I 

~--------------------- V 1H 

I Pulse V1L. 

:_ t CKH-LEH --';_1-- t w(LEH) 

Latch _______ 50,;.'1<_, ",,r---.\ -50% -- -- - - ~:: 
Enable :-- t pd'-' 

I 

Output __________ 9_0 .... % ~ 

Output Switching Times 

Irrelevant 

Valid 

Latch n Enable _______________ --' '-________ _ 

Latch 
Contents _____ P_r_ev_io_u_SI_y _St_or_e_d _Da_t_a ____ ...L ___ N_e_w_D_a_ta_V_a_ild ____ _ 

Blanking 

Q Outputs Vaild 

--------------~--~---

11-142 



Functional Block Diagram 
Logic Diagram (positive logic) 

Function Table 

Blanking 

Latch 
Enable 

Data Input 

Clock 

Serial 
Clock 

Shift Register Contents Serial 
Data 
Input 

Input 

H S 
L S 
X L 

L = Low logic level 
H = High logic level 
X = Irrelevant 
P = Present state 
R = Previous state 

11 12 13 ••• IN_1 

H R1 R2 ••• R N_2 

L R1 R2 ••• R N.2 

R1 R2 R3 ••. R N_1 

X X X ... X 

P1 P2 P3 •.. PN-1 

Data 
IN Output 

R N_1 R N.1 

R N_1 R N.1 

RN RN 

X X 

PN PN 

Shift 
Register Latches 

Strobe 
Latch Contents 

Input 
11 12 13 ••• IN_1 IN 

L R1 R2 R3 ••. R N.1 RN 

H P1 P2 P3 ••• PN-1 PN 

X X X ... X X 
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HV681 0 

Blanking 
Output Contents 

Input 
11 12 13 ••• IN_1 IN 

L P1 P2 P3 ••. PN-1 PN 

H L L L ... L L 



Pin Configurations 
HV681 0 

18-Pin DIP 20-PlnSOW 
Pin Function Pin Function Pin Function Pin Function 
1 08 10 03 1 08 11 03 
2 07 11 02 2 07 12 02 
3 06 12 01 3 06 13 01 
4 Clock 13 Blanking 4 Clock 14 Blanking 
5 Vss 14 Data in 5 Vss 15 Data in 
6 Voo 15 Vee 6 N/C 16 Vee 
7 LE (strobe) 16 Serial data out 7 Voo 17 Serial data out 
8 05 17 010 8 LE (strobe) 18 N/C 
9 04 18 09 9 05 19 010 

10 04 20 09 

Package Outlines 

top view top view 

18-pin DIP SOW 20 

11-144 



Alphanumeric Index and Ordering Information 

Company Profile 

Application Notes 

Static Handling Procedures and Quality Assurance 

Process Flow 

DMOS Product Family 

N- and p. Channel low Threshold MOSFETs 

DMOS Discretes N-Channel 

DMOS Discretes P-Channel 

DMOS Arrays and Special Functions 

HVCMOS High Voltage ICs 

CMOS Consumer/Industrial Products 

lead Bend Options and Surface Mount Packages 

Package Outlines 

Representatives/Distributors 

.. .; 
-':~ 
•• 'l:' 

.. ..iii .. 

.-.. 
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• .. 
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4 DC-7 
"--" §upertex inc. 

Programmable Data Coder 

Ordering Information 
28·Pin Plastic 28·Pin Plastic 

Device DIP Quad J Lead 

DC-7 DC-7P 

Features 
D 8 Data Bits (Byte Wide Data) 

D 7 Address Bits (128 Addresses) 

D Manchester Phase Encoding 

D TransmitterlReceiver in one circuit 

D Schmitt Trigger Input for excellent noise rejection 

D Built-in Oscillator using non-critical RC Components 

D Zener Diode to regulate the power supply 

D Low Power, High Noise Immunity CMOS technology 

D Ability to Decode Original Signals 

D Automatic Preamble Generation 

Applications 
D Multi-port Computer 1/0 

D Smoke & Fire Alarm Control Systems 

D Pocket Pagers 

D Digital Locks 

D Theft Alarm Systems 

D Security Systems 

D Digital Paging Systems 

D Special Identification Code Systems 

D Remote Sensor Data Acquisition Systems 

D Single Channel Digital Transmission of Information 

DC-7PJ 

12-1 

28·Pin 50 
Gullwing Die 

DC-7WG DC-7X 

General Description 
The DC-7 is a single monolithic chip using metal gate CMOS 
technology for low cost, low power, high yield and high reliability. 
This dual purpose circuit is capable of working either as an en
coder or decoder on its own transmission in applications where 
exclusive recognition of address codes is required in addition to 
transmission or reception of 8 Data Bits. It will decode 1 of 128 
address codes. In the transmit mode this circuit is capable of 
generating the possible codes by connecting the Address and 
Data Inputs to Voo or GND for a "1" or a "0". In the receive mode 
this circuit is capable of decoding the transmitted signals and si
multaneously making cqmparisons to the local address code for 
identification. 

Absolute Maximum Ratings 
Supply Voltage with respect to V ss 6.4V 

Operating Temperature 

Storage Temperature 

Zener Current 100mA 

NOTE: All inputs except 01 centain protection circuitry to prevent damage due to 
static charges. Care should be exercised to prevent application of voltages 
outside of the specification range. The 01 has a special Input protection clr· 
cuit and special care should be taken with this Input. 



Electrical Characteri~tics 

DC Characteristics (Voo =5,O.± 5%; GRD = OV; TA = 25°C) 
. 

Symbol Parameter . Min Typ Max 
(Note 1) 

VIH Input High Voltage Voo - 0,3 Voo + 0,3 

VIL Input tow Voltage -0,3 

ILKC Input Leakage Current 0,1 

ILC Input Load Current 2.0 6.0 

VOH Output High Voltage Voo - 0.3 

VOL Output Low Voltage 

IOH Output High Current (Sourcing) -1.0 -1.5 

IOL Output Low Current (Sinking) 1.0 3.0 

Vz Zener Voltage 5.5 6.4 

6.0 6.7 

CIN Input Capacitance 

CONT Output Capacitance 

'00 Drain Current 

Note 1: Typical values are those values measured in a production sample at Vee = 5.0V. 
Note 2: This parameter is periodcally sampled and is not 100% tested. 

AC Characteristics (Voo = 5.0 ± 5%; TA = 25°C) 

Symbol Parameter Min Typ 
(Note 1) 

fc Clock Frequency 0 

tsOi Start Pulse Width 500 

tO~~ 000 Delay from SOl 5 

toc Data Clock Pulse Width 5tc 
tWORO Full Cycle Word Length 130tc 

RR Receiver Oscillator t10 
Resistor Tolerance 
from Transmitter 
Oscillator Resistor 

CR Receiver Oscillator t10 
Capacitor Tolerance 
from Transmitter 
Oscillator Capacitor 

0,3 

2.0 

20.0 

0.3 

7.0 

7.5 

10 

10 

10 

Max 

25 

Note 1: Typical values are those values measured on a production sample at Vee = S.OV. 
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DC-7 

Unit Conditions 

V "1" INPUT 

V "0" INPUT 

I1A VIN = 5.0V for pins TIR, SOl 

I1A VIN = 5.0V for pins RS, AO - A6, DO - 07 

V Voo = 4.75V, ILOAO = -10011A 

V Voo = 4.75V,ILOAO = 1001lA 

rnA VOH = Voo -1:0V 

rnA VOL = 1.0V 

V Iz = 101lA (Note 2) 

V Iz = lOrnA (Note 2) 

pF (Note 2) 

pF (Note 2) 

IlA Voo = 5.0V, all inputs = GRD 

all outputs floating 

Unit Conditions 

kHz R = 150k, C = 100pF; 

Clock Period (tc) = 1 lie 

ns 

I1s 

sec 

sec 

% 

% 



DC-7 

Pin Definition 
Label Pin Name Function 

GND Ground Supply Potential negative side. 

01 Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (RT), and the timing 
Input capacitor (CT). It also is connected through a diode to an open drain P-channel device that turns 

on to V 00 when the oscillator is being reset. This input can exceed the power supplies and does 
during normal oscillator operation. 

OR Oscillator Provides phase feedback to the RC timing circuit through the connected timing resistor. Note: 
This Resistor pin is driven high during oscillator reset. 

OC Oscillator Capacitor connection of RC timing circuit provides phased feedback from the oscillator. This pin 
Capacitor is driven low during oscillator reset. 

RS Reset This input pin may be used to override the data transmission cycle or inhibiting a SOl input. It 
clears the DIDO to a low state and resets the internal oscillator and data comparison circuits. This 
pin may be left open (No Connection) when not used, or driven as an input, or an external 
capacitor (1 OOpF) to V 00 may be added for power-up reset. The Reset function is activated when 
this input is connected to V 00' 

SIDI Start/Data Start/Data input is a dual function pin. It is used to start the oscillator which enables the 
Input transmission of the encoded word in the transmit mode. And, in the receive mode, this input 

receives the serial coded information for processing and comparison. 

DIDO Data/Decode Another dual purpose pin, this pin is the encoded sequence data output in the transmit mode and 
Output becomes the decode true output in the receive mode. It indicates that the incoming code has 

matched the local bit data input address. 

AO-AS Address Inputs These Inputs provide the parallel Address to be sequentially transmitted. In the receive mode, 
these inputs become the'parallellocal Address code for comparison with the incoming data. 

00-07 Data Bit Inputs These Inputs provide parallel data to be sequentially transmitted. In the receive mode, these 
Inputs are not used. 

SDO Serial Data This output signal is a buffered SIDI signal after going through the input Schmitt Trigger - a delay 
Output circuit, and is the same polarity as the input and can be used to chain a number of receivers 

together. This output can be connected to the input of a B-bit shift register (clocked by the DC pin) 
in a receiver system where data is to be recovered. This output can be connected to the input 
of a 1S-bit shift register (clocked by the DC pin) in a receiver system where Address and data are 
to be recovered. 

DRS Data Reset Data Reset can be used in the receive mode to reset an external data shift register since this 
Output signal pulse indicates that a new word has just begun processing. 

DC Data Clock The Data Clock output may be used in a receive system since it is the recovered data sync pulses. 
Outputs Also, this output can be used to clock an external shift register where data is to be recovered. 

DV Data Valid This output is triggered low at the start of any input and will remain low until a complete word has 
Output been processed. Note that this output simply signals that a valid word has been received and not 

that the code received has matched the local address code. 

TIR Transmit! This is a control input to determine the operating mode. A logic high applied to this input puts it 
Receive in the transmit mode, a logic low puts it in the receive mode. 

Voo Voo Positive Supply Potential- This circuit contains an on-chip zener of approximately S.7 volts 
across the supply terminals. 
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Block Diagrams 

TRANSMITTER 

STAAT/DATA 
INPUT 

Operation 
General 

AO All 00 
ADDRESS arTS 

DATA/DECODE 
OUTPUT 

The DC-? mode of operation is controlled by the TransmiVReceive 
control input (T/R). When switched for Voo to GND, the circuit will 
automatically change the oscillator, StarVData Input, and Data 
Decoder Output from Transmit to Receive mode. 

The DC-? contains an on-chip zener diode to clamp the power 
supply to around 6.? volts. The circuit will operate from 4.0 volts to 
the zener voltage, but operation is recommended at 5 volts ± 5%, 
or a regulated power supply in order to stabilize the time constants 
of the oscillator circuit. In order to use the on-chip zener diode, a 
current limiting resistor of 1 K ohm or greater is required. If pull up 
resistors are used for the 01 - D15 drivers, the resistors should be 
tied to a voltage no higher than that on Pin 28 or 6 volts, whichever 
is lower. 

Output drivers are capable of sinking or sourcing 1.0mA minimum 
at 1.0 volts Vos' All inputs are gate protected to both power supplies 
by internal diodes. The Address Data inputs oUhe DC-? each have 
pull down resistors to ground so that only a "1" will have to be pro
grammed. This allows the inputs to be programmed by using SPST 
switches or jumpers to V DO only. The TransmiVReceive input does 
not have a pull up or pull down resistor. The StarVData Input also 
does not have a pull up or pull down resistor, but is applied to a 
Schmitt Trigger Input circuit to improve noise rejection. 

Transmit Function 
This function is selected by connecting the TransmiVReceive 
control input to V DO. This enables the Transmit mode and the circuit 
to function as an encoder - sampling the? Address and 8 Data 
Input pins digital information and encoding this parallel data in NRZ 
format, combining it with the clock in Manchester Code (Phase 
Encoded) and presenting it to the DIDO pin for transmission. 
(Usually to another DC device used as the decoder circuit). The 

O$CINPUT 

OIeFl£s 

0""'" 

STAAT/DATA 
INPUT 

RECEIVER 

DC-? 

DATA/DECODE 
OUTPUT 

encoder will transmit the serial data each time the StarVData input 
is activated. 

This encoded Data word is transmitted in 2 parts. The first part is the 
preamble information which is a series of 12"1 "s and then a space 
indicating that the encoded Data is to follow. This preamble 
information is intended to be used to synchronize a phase locked 
loop at the receiver or used as a setting time for receivers that have 
automatic gain control. The second part contains the ? bits of 
address and 8 bits of data. 

Receive Function 
The receive mode is selected by connecting the TransmiVReceive 
control input to ground. In this mode the circuit will work as a 
decoder receiving the serial data in Manchester Coded format and 
recovering the clock. The incoming data is converted to a 15-bit 
serial word. It is compared with the local address word by sampling 
the Address Inputs (?-bits). These bits are usually programmed to 
the expected Address that will be decoded. If the two Address 
words match, the decoded output will become logic "1" state, but if 
the two do not match the decoded output will stay low. Also, if the 
words do not match but the bit stream was valid (i.e., 15-bits of 
proper timing) then only the output valid signal will go high. If at any 
time the bit sequence has the wrong timing, the local oscillator and 
internal comparison circuits will be reset and any new input pulses 
will be recognized as a new bit stream. Therefore, as with the 
receiver processing of the preamble information, the 12-bits will be 
recognized. But, during the 13th interval where no bit transition 
occurs, the circuit times-out and awaits the start bit of the address 
and data sequence. 

The DC-? will only compare the first? bits and ignore the state of 
the last 8 bits - that is, 128 distinct address codes with 8 bits that 
may be used for data transmission. 
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Transmit and Receive Address and Data Patterns 

VDD VDD 

28 28 

GND 
2 27 

GND 
2 27 TIR 

3 
":' 

7 
DIDD 

CT Co) 
0 

~ 
GND 

CT 3 26 DV 
0 

4 22 4 25 DC 

SDI DATA 
START SIGNAL 6 15 SDI 6 7 DIDO 

8 14 

ADDRESS ADDRESS 

Transmitted Bit Sequence Received Addre •• Code 

111xlxlxlxlxlxlxlxlxlxlxlxlxlxlxl 111xlxlxlxlxlxlxlolololololololol 
AO A6 DO D7 AO 

NOTE: Bit Sequence Code Format. 

X = Programmable 

o = Hardwired I nternally Zero 

1 = Hardwired I nternally One 

D = Don't Care in Receive Mode (Data) 

A6 DO 

Note: When unused. the DV. DC, DRS and SDO pins should be left floating and must not be tied to either a power supply or to ground. 
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m 

Typical Application 

VOD 

28 

GND' 01 12 27 
GNO 

-I 0 
7 '-------"4 3 () CT :;:: 

.:.., 
4 

START SIGNAL SDI16 

8 

ADDRESS 

The circuit shown above demonstrates the use of the DC-7 
where both the Data and Address bits can be transm itted from 
one location to another and both the Data and Address bits of 
the transmitter recovered. In an application where only the 
Data is to be recovered and a special address assigned to the 
receiver. the 0/00 signal should be connected to the 4094 and 
only the top 4094 used. In a system where all incoming Data 
and Addresses are to be decoded, the DV signal would be 
connected to both 4094's as shown. 

VOO 

o 28 

GND () 01 
.:.., 27 2 

DIDO or DV OR 
3 70r 26 

CT 
OC 4 25 DC 

SOl 
6 23 SOO 

VOO 
4 

16 
5 

6 

"'" STROBE (:) 
<.C 14 

"'" CLOCK 13 3 

12 DATA 
2 

11 

j:m"~"' Enable 
or VOD 

GNO 

VOD 

16 
DATA 

2 
4 

STROBE 
5 

6 
CLOC 3 "'" 0 7 

~ 
14 

13 

12 

8 15 
IT"" 

Output 
Enable 

GND 
or VDD 

07 

06 

05 

04 

03 

02 

01 

DO 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

o 
() 
.:.., 



Timing Diagram - Transmit Mode 

-j r- TMIN-
so. TfUOGER IN r-Th"T--" - 500ns 

....... _.L_ ' 

... ---I-l-_-:l~~.1~ __________________ _ 

t--- 4TC 

~ 4T" ~ PREAMBLE 81JRST 

DATAOUT I ,·''j''l-rirr;r-:-.. '''!-;5'r-:&r-rj1-r.-:- r g!-i 1o"!" -~1\:--:;2~-1'j!-~1.-r '!i5o~~ ____ _ 

~-;-;~D'R~~SCS;;:,s·=-:I~~·8D;TA BITS'~ 

Total Time Required for Transmission of One Sequence = (DRS - 4Tc) = 130Tc 

Tc=-~~~~~~ 
CLOCK FREQUENCY 

~ Timing Diagram - Receive Mode 

DATA VALID Goes hi if received 
Dv----"( r Addre •• compare. 

4T.. to local data pattern 

..,. D<COOE ,- <&T, -,- -I- ------i-I: I- 7-
~ I I I ---,-----

I SYNCHRONIZATION BURST I I Stays low if Address 
I • -!;1-T£·rTirT.TT5T-:-6~--:-JT1-.TTi·~-110ri;1i-ljir-f;i'fl;.rl1~ does not compare 

~-;-;D'D·R~S's·ii~T;'-·;r:-·-·-·-·i;;;A~;-~i~;-~' 
~~,~,~c'~~~.~Ir-,r-'Ir-'r-'r-'r-'r-'r-'r-'r-'r-,r-------hIr-.r-.r-.r-.r-.r-.r-.r-.r-.r-.r-.r-.r-.r-.r-.r 

I I 
_~ n 

Tc= 1 
CLOCK FREQUENCY 

J_ 
o 
(') 

~ 



DC-7 
Typical Performance Curves (1 A = 25°C unless otherwise noted) 

9 

8 

7 

i 6 
C( 
::; .... 
! 4 

g 3 

2 ..... ~ 
~ ~ ~ 

~" 

~ .:;<iJ. g 
I ...... 

..... ':;00 

/ I-' "oo,.:!~ 
i.--" .... 

o I 234 587 8 9 ro 
VOL (VOLTS) 

RESISTANCE 
vs 
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IK 
800 
SOlI -'C' 
200 ~ .. 

I .. 
II: 

6.0 

4.0 

= ~ 3 .. 0 
:z: 
~ 
~ 2.0 

~ 
1.0 

o 

10"'" 

~ 

FREOUENCY (KH.) 

SOl INPUT 

VILIVIH VI Voo 

-~ 
~ >01," 

-
~ 
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~ 

I-""'" 

3.5 4.0 4.5 5.0 5.5 6.0 6.5 
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9 

o 

70 

80 

10 

o 

IOH vs Voo vs VOH 

I-- 6.5V 

'" I-- 6.OV 

" " VOO· 

" I'\. 5.0V 

"'" 1\' 
4.5V 

""~ 
, r\ 

4.0V ~ ~, ~\ 
1\\ ~ \ 

2 4 8 

VOH(VOLTS) 

OPERATING FREQUENCY 
vs 

Voo 

I~~ ,,/ 
O'l,<-t?-" 

,vv,/ 

~ 'vv 
f--.'l\V~ 

,\-1 ..., 
" 

3.5 4.0 4.5 5.0 5.5' 8.0 8.5 

VOO(VOLTS) 

100 vsVoo 

lOmA 

,~ 

ImA 
1/ 

I, 
100 TRANSMIT # I lOOuA 

.B --'00 RECEIVE 
I I I 

'STaY TRANSMIT 'OuA 

~ r~· 
'STIY RECEIVE 1.0" luA 

o 3 • 9 

VOO(VOLTS) 



Pin Configuration 

GNO 

01 

OR 

OC 

RS 

SOl 

A. 

A5 

A6 
-'------~-

top view 

28-pin DIP 

DC-7 

DC DRS SOO 

RS DIDO Ao A1 A2 A3 
top view 

28-pin J-Iead Package 
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ED-5 a.::= - ED 9 'f1I :::JJupertex ,nc. ED:11 
ED-15 

Progammable Encoder/Decoder 

Ordering Information 
Device Package 

ED-15 28-Pin Plastic DIP 
28-Pin Plastic Chip Carrier 
28-Pin SOW Package 

ED-11 28-Pin Plastic DIP 
28-Pin SOW Package 

ED-9 18-Pin Plastic DIP 
20-Pin SOW Package 

ED-5 18-Pin Plastic DIP 

Features 
o Manchester Phase Encoding 

o Encoder/Decoder in one circuit 

o Schmitt Trigger Input for excellent noise rejection 

o Built-in Oscillator using non-critical RC Components 

o Zener Diode to regulate the power supply 

o Low Power. High Noise Immunity CMOS technology 

o Ability to Decode Original Signals 

o Automatic Preamble Generation 

Applications 
o Smoke & Fire Alarm Control Systems 

o Security Systems 

o Theft Alarm Systems 

o Digital Locks 

o Digital Paging Systems 

o Garage Door Openers 

o Systems that require a Special Identification Code 

o Pocket Pagers 

o Recognition or Transmission 
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Order No. 

ED-15P 
ED-15J 
ED-15WG 

ED-11P 
ED-11-WG 

ED-9P 
ED-9WG 

ED-5P 

General Description 
The ED series is a single monolithic chip using metal-gate CMOS 
technology for low cost, low power, high yield and high reliability. 
It is a dual purpose circuit, capable of working either as an encoder 
or as decoder on its own transmissions in applications where 
exclusive recognition of a special code is required. It will decode 
1 of 32,768 codes. In the transmit mode each circuit is capable of 
generating the possible codes by connecting the Data Inputs to 
V DO or GRD for a "1" or a "0". In the receive mode each circuit is 
capable of decoding the transmitted Signal and simultaneously 
making a comparison to the local ~ddress code for identification. 

Absolute Maximum Ratings 
Supply Voltage with respect to V S8 6.4V 

Operating Temperature 

Storage Temperature 

Zener Current 100mA 
Note: All inputs except 01 contain protection Circuitry to prevent damage due to 

static charges. Care should be exercised to prevent application of voltages 
outside of the specWication range. The 01 has a special input protection 
circuit and special care should be taken with this input. 



Electrical Characteristics 
DC Characteristics (VDD = 5.0 ± 5%; GRD = OV; TA = 25°C) 

Symbol Parameter Min Typ Max 
Note 1 

VIH Input High Voltage VDD - 0.3 VDD + 0.3 

VIL Input Low Voltage -0.3 

ILKC Input Leakage Current 0.1 

ILC Input Load Current 2.0 6.0 

VOH Output High Voltage VDD - 0.3 

VOL Output Low Voltage 

10H Output High Current (Sourcing) -1.0 -1.5 

10L Output Low Current (Sinking) 1.0 3.0 

Vz Zener Voltage 5.5 6.4 

6.0 6.7 

CIN Input Capacitance 

CONT Output Capacitance 

IDD Drain Current 

Note 1: Typical values are those values measured in a production sample at V cc = S.OV. 
Note 2: This parameter is periodcally sampled and is not 100% tested. 

AC Characteristics (V DD = 5.0 ± 5%; T A = 25°C) 

0.3 

2.0 

20.0 

0.3 

7.0 

7.5 

10 

10 

10 

Symbol Parameter Min Typ Max 
Notel 

fc Clock Frequency 0 25 

tSDI Start Pulse Width 500 

tDDO 000 Delay from SOl 5 

tDC Data Clock Pulse Width 5tc 

IwORD Full Cycle Word Length 1301c 

RR Receiver Oscillator ±10 
Resistor Tolerance 
from Transmitter 
Oscillator Resistor 

CR Receiver Oscillator ±10 
Capacitor Tolerance 
from Transmitter 
Oscillator CapaCitor 

Note 1: Typical values are those values measured on a production sample at V CC = S.OV. 

Pin Definition 
Label Pin Name 

GNO Ground Supply Potential negative side. 

EO-5,9,ll,15 

Unit Conditions 

V "1" INPUT 

V "O"INPUT 

I1A VIN = 5.0V for pins TIR, SOl 

ItA VIN = 5.0V for pins RS, 01-015 

V VDD = 4.75V, ILOAD = -1001tA 

V V DD = 4. 75V, ILOAD = 1001tA 

mA VoH =VDD -l.0V 

mA VOL = 1.0V 

V Iz = lOI1A (Note 2) 

V Iz = 10mA (Note 2) 

pF (Note 2) 

pF (Note 2) 

I1A VDD = 5.0V, all inputs = GRO 

all outputs floating 

Unit Conditions 

kHz R= 150k, C= 100pF; 

Clock Period (tc)= 11fc 

ns 

I1s 

sec 

sec 

% 

% 

Function 

01 Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (RT), and the timing ca-
Input pacitor (CT). It also is connected through a diode to an open drain P-channel device that turns on 

to V DD when the oscillator is being reset. This input can exceed the power supplies and does dur-
ing normal oscillator operation. 

OR Oscillator Provides phase feedback to the RC timing circuit through the connected timing resistor. 
Resistor Note: This pin is driven high during oscillator reset. 

OC Oscillator Capacitor connection of RC timing circuit provides phased feedback from the oscillator. This pin 
Capacitor is driven low during oscillator reset. 
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ED-5,9,11,15 

RS Reset Input This input pin may be used to override the data transmission cycle or inhibiting an SDI input. It 
clears the DIDO to a low state and resets the internal oscillator and data comparison circuits. This 
pin may be left open (No Connection) when not used, or driven as an input, or an external 
capacitor (1 OOpf) to V DO may be added for power-up reset. The Reset function is activated when 
this input is connected to V ~o' 

SIDI Start/Data Start/Data input is a dual function pin. It is used to start the oscillator which enables the trans-
Input mission of the encoded word in the transmit mode. And in the receive mode, this input receives 

the serial coded information for processing and comparison. 

DIDO Data/Decode Another dual purpose pin, this pin is the encoded sequence data output in the transmit mode and 
Output becomes the decode true output in the receive mode. It indicates that the incoming code has 

matched the local bit data input address. 

D1-D15 Data Bit Inputs These Inputs provide parallel input data to be sequentially transmitted. The 18-pin package 
options have some pins omitted and hence these data positions will have logical zeros 
transmitted. In the receive mode, these imputs become the parallel local addres code for 
comparison with the incoming data. Note that with the ED-11 and ED-5 options, the data bits 11-
15 are not used in the comparison when in the receive mode. 

SDO Serial Data This output signal is a buffered SIDI signal after going through the input Schmitt Trigger - a delay 
Output circuit, and is the same polarity as the input and can be used to chain a number of receivers 

together. This output can be connected to the input of a 16-bit shift register (clocked by the DC 
pin) in a receiver system where data is to be recovered regardless of its comparison to a preset 
address word. 

DRS Data Reset Data Reset can be used in the receive mode to reset an external data shift register since this 
Output Output signal pulse indicates that a new word has just begun processing. 

DC Data Clock The Data Clock output may be used in a receive system since it is the recovered data sync pulses. 
Output Also, this output can be used to clock an external shift register where data is to be recovered. 

DV Data Valid This output is triggered low at the start of any input and will remain low until a complete word has 
Output been processed. Note thatthis output simply signals that a valid word has been received and not 

that the code received has matched the local address code. 

TIR Transmit! This is a control input to determine the operating mode. A logic high applied to this input puts it 
Receive in the transmit mode; a logic low puts it in the receive mode. 

Voo Voo Positive Supply Potential- This circuit contains an on-chip zener of approximately 6.7 volts 
across the supply terminals. 

Block Diagrams 

TRANSMITTER RECEIVER 
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Operation 
ED-15 General Description 
The ED-15 series mode of operation is controlled by the Transmit! 
Receive control input (T/R). When switched for Voo to GND, the 
circuit will automatically change the oscillator, StarVData input, 
and Data/Decoder Output from Transmit to Receive mode. 

The circuit contains an on-chip zener diode to clamp the power 
supply to around 6.7 volts. The circuit will operate from 4.0 volts 
to the zener voltage, but operation is recommended at 5 volts ± 
5% in order to stabilize the time constants of the oscillator circuit. 
In order to use the on-chip zener diode, a current limiting resistor 
of 1 K ohm or greater is required. If pull up resistors are used for 
the D1 - D15 drives, the resistors should be tied to voltage no higher 
than that on Pin 28 or 6 volts, whichever is lower. 

Output drivers are capable of sinking or sourcing 1.0 mA minimum 
at 1.0 volts Vos' All inputs are gate protected to both power 
supplies by internal diodes. The Data Inputs each have pull down 
resistors to ground so that only a "1" will have to be programmed. 
This allows the inputs to be programmed by using SPST switches 
or jumpers to V 00 only. The Transmit/Receive input does not have 
a pull up or pull down resistor. The StarVData Input also does not 
have a pull up or pull down resistor, but is applied to a Schmitt 
Trigger Input circuit to improve noise rejection. 

Encoder Function 
This function is selected by connecting the Transmit/Receive 
control input to Voo' This enables the Transmit mode and the 
circuit to function as an encoder - sampling the 15 Data Input 
pins digital information and encoding this parallel data in NRZ 
format, combining it with the clock in Manchester Code (Phase 
Encoded), and presenting it to the DIDO pin for transmission 
(usually to another ED devise used as the decoder circuit). The 
encoder will transmit the serial data each time the StarVData input 
is activated. 

This encoded Data word is transmitted in 2 parts. The first part is 
the preamble information which is a series of 12 "1 "'s, then a 
space indicating that the encoded Data is to follow. This preamble 
information is intended to be used to synchronize a phase locked 
loop at the receiver or used as a settling time for receivers that 
have automatic gain control. The second part contains the 15 bits 
of addresses andlor controls. 

12-13 

ED-5,9,11,15 

Decoder Function 
The receive mode is selected by connecting the Transmit/Re
ceive control input to ground. In this mode the circuit will work as 
a decoder, receiving the serial data in Manchester Coded format 
and recover the clock. The incoming data is converted to a 15-bit 
serial word. Compare it with the local data word by sampling the 
Data Inputs (15-bits). These bits are usually programmed to the 
expected Data that will be decoded. If the two data words match, 
the decoded output will become logic "1 "state, but ilthe two words 
do not match the decoded output will stay low. Also, if the words 
do not match but the bit stream was valid (i.e., 15-bits of proper 
timing) then only the output valid signal will go high. If at any time 
the bit sequence has the wrong timing, the local oscillator and 
internal comparison circuits will be reset and any new input pulses 
will be recognized as a new bit stream. Therefore, as with the 
receiver processing of the preamble information, the 12 bits will be 
recognized. But during the 13th interval where no bit transition 
occurs, the circuit times-out and awaits the start bit of the data 
sequence. 

ED-9 Option 
The ED-9 is an 18-pin packaging of the ED-15 die. The operation 
and function of this circuit is the same as the ED-15; the only 
difference being the available pins. In the transmit mode the circuit 
is only capable of encoding 9 bits of data, the other 6 bits are not 
programmable and remain zeros. The pin configuration also 
drops DV, DC, DRS, and SDO such that the circuit can now only 
respond to a data match condition on the only output DIDO. In the 
receive mode the circuit can decode the same 9 bits of data, 
enabling up to 512 possible addresses. 

ED-11 Option 
The ED-11 differs from the ED-15 in that in the receive mode the 
ED-11 will only compare the first 11 bits and ignore the state olthe 
last 4 bits - that is 2048 distinct address codes with 4 bits may 
be used for control data transmission. 

ED-5 Option 
The 18-pin packaging option olthe ED-11 die is called ED-5.ln the 
transmit mode it is only capable of 5 bits of programmable code. 
All the other bits are held at zero. But in the receive mode, the 
circuit has the five (32) unlock code bits piUS the last four 
transparent bits of the ED-11. The ED-5 also supplies the neces
sary output signals to process the 4 bits of control data. 



Transmit and Receive Data Patterns of ED-Series Devices 

ED-15 to ED-15 

GND 

NOTE: Bit Sequence Code Format 

X = Programmable 

0= Hardwired Internally Zero 

1 = Hardwired Internally One 

D = Don't Care in Receive Mode 

VDD 

2B.----i 

,--,..-""-! 2 It) 271--'"'''''----' 
po 

3 Q 
'---....... -14 W 

--...... -16 7~~~------------~~ 

Transmitted Bit Sequence Received Address Code 

ED-5, 9, l' 

111xlxlxlxlxlxlxlxlxlxlxlxlxlxlxl 
D1 D15 

ED-11 to ED-11 

VDD VDD 

2B 

GND 2 po 27 GND 2 po 2 

3 6 po 

3 Q 
w 4 W 

START SIGNAL 7 
DIDO 

6 7 D/DO 

Transmitted Bit SeQuence Received Address Code 

111xlxlxlxlxlxlxlxlxlxlxlolololol 
D1 D15 D1 D15 

Note: When unused, the DV, DC, DRS and SDO pins should be left floating and must not be tied to either a power supply or to ground. 
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ED-9to ED-9 

VDD 

r------117 16 

GND .---:r-"~ 18 en 15 TIR 

C 16 
W 

'-----="'--i 2 

START SIGNAL 
SDI 4 5 DIDO 

Transmitted Bit Sequence 

ED-9to ED-5 

VDD 

GND 

r------117 16 t----1 
~~~18en 15~~~ 

CT 1 6 
~--"""-i2 w 

SOl 
START SIGNAL 4 

17 16 

18 en 15 
TIR 

GND 

C 1 6 
W 

2 
SDI 

4 DIDO 

Received Address Code 

11101010lxl xl xl xlolxlolol xl xl xl x I 
D1 D15 

VDD 

18 17 

GND It) 16 

2 6 
3 

W 
14 DC 

6 DIDO 

Transmitted Bit Sequence Received Address Code 

11"1010 lolxl xl xl xlo Ixlo lolxlxlxlxl 11101010lxl xlxl xlolxlo 10101010101 
D1 D15 D1 D15 
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Timing Diagram - Transmit Mode 

-j r- TMIN-
so, TR'OO"'. r-T --i --' - 500ns 

~- • .I-- • 

_~-l~l~~' ______________________ ~ ______________________________ ___ 

... ~ r 4OT, -,- 1IT, -,.. 117T, -11r----f--4T
' 

~ aTe ~ PREAMBLE BURST DATA 

000 OATAOUT I ~-.1~}:!!I~r~rJ!]=I~_"I'I_-r!1~r~r!rl~o::~~~=!1~:~1~!=1!·I=~-S.f-~ _____ _ 

Total Time Required for Transmission of One Sequence = (DRS - 4Tcl = 130Tc 

TC= ______ l~ ____ _ 

CLOCK FREQUENCY 

Timing Diagram - Receive Mode 

I· INPUT BITS 0, - 0'5--- ---I 

DATA VAllO Goes hi if received 
ov ----"l r Address compares 

CT, to local data pattern 
.. CODE I- 44T, -,- 1IT, -I- ..... - ___ -.1_1\ t-- 7-

DlOO~ I I ' ___ ,-_ 
, 'Y"""_'Z'TlO,,"UOST 'I DATA Stays low if Address 
I I -r;1-T21--rl"rl-.1-T5i-"1-.ii-7~-TiTi-,~-Ti01-il1-:;lirl1ii1,,,'-lftl does not compare 

SOl "-"_J_J_J_j_~_J_""_~_.J_""_.J_..J_~.J_..J_""_""_""_""_..J_..J_..J_..J_..J_.J,_""_~-,-=:,_-,,=:..:c== 

I- INPUT BITS 0, - 0'5 .. I 
oc -OA-T.,-.-"CL-,OC.,-,.:-!',,..--.,r-, ... -,,..--,,-,,...-,,,'-',...-'r"-',...--------h, rlrIrIrlrlrlrlrlrlrlrlrlrlrlrlr 

I I 
_~ n 

Tc = 1 
CLOCK FREQUENCY 

m 
o 
~ 
!" 

~ 

'" 



Typical Performance Curves (T A = 25°C unless otherwise noted) 
ED-5, 9, 11, 15 
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Pin Configur~tion ED-5,9,11,15 

ED-15&ED-11 ED-9 
DC DRS SDO 

GND VDD 

01 T/R 

OR DV D" 

OC DC DlO 

RS DRS 

SDI SDO Dg 

D'5 DB 

D, D, • 

D2 D'3 
D7 

D3 D'2 D6 
D. D" 

D5 D'0 D5 

D6 Dg 

D7 DB RS D, D2 D3 D. 
top view 

top view 28-pin J-Iead Package 

28-pin DIP 

ED-9 ED-5 ED-9 

OR 01 01 GRD GND VDD 

OC GRD OR VDD 011 T/R 

RS VDD OC T/R OR N/C 

SDI T/R RS DV OC D'5 

DIDO D'5 SDI DC RS D, • 

D. D, • DIDO DRS SDI D'3 

D5 D'3 D. SDO DIDO D'2 

D6 D'2 D5 Dg D4 N/C 

D7 Dg D6 D7 D5 Dg 

D6 D7 
top view top view 

18-pin DIP 18-pin DIP top view 

20-pin DIP/SOW 20 
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~ ET13 
"-11 !!!iupertex inc. r 

Programmable Encoder 

Ordering Information 
Device Package 

ET13 20·Pin Plastic DIP 

ET13 20-Pin SO Surface Mount 

Features 
o High Density Transmit only ED Device 

o 13 Address Bits (8192 Addresses) 

o Manchester Phase Encoding 

o Transmitter Compatible with ED15 Series 

o Schmitt Trigger Input for excellent noise reduction 

o Built-in Oscillator using non-critical RC components 

o Zener Diode to regulate the power supply 

o Low power, High Noise Immunity 

o 20-Pin Surface Mount SO package 

o Automatic Preamble Generation 

Applications 
o Smoke and Fire Alarm Systems 

o Pocket Pagers 

o Digital Locks 

o Theft Alarm Systems 

o Security Systems 

o Digital Paging Systems 

o Special Identification Code Systems 

o Remote Sensor Data Acquisition Systems 

o Single Channel Digital Transmission of Information 

Absolute Maximum Ratings 
Supply Voltage with respect to V ss S.4V 

Operating Temperature 

Storage Temperature 

Zener Current 100mA 

Note: All inputs except 01 contain protection circuitry to prevent damage due to 
static charges. Care should be exercised to prevent application of voltages 
outside of the specification range. The 01 has a special input protection 
circuit and special care should be taken with this input. 
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Order No. 

ET13P 

ET13WG 

General Information 
The ET13 is a single monolithic chip using metal gate CMOS 
technology for low cost, low powm, high yield and high reliability. 
This circuit is capable of working ,as an encoder in applications 
where exclusive recognition of acldress codes is required. This 
circuit is capable of generating 8192 codes by connecting the 
Address Inputs to Voo for a "1", or allowed to Float for a "0". 

The ET13 Transmitter is a device in the Supertex ED Series of 
parts that is communication compatible with any other ED Series 
device. The ET13 provides the maximum numbers of address 
codes in a small package which makes them ideally suited for 
remote security transmitter applicaltions where receiver operation 
is unnecessary. The ET13 is al130 available in a new 20-pin 
surface mount SOW package with .050-inch pitch Gullwing leads, 
providing high package density f,or remote transmitter applica
tions. 

Pin Configuration 

°1 Too 

°2 ST 

°3 oc 

°4 OR 

°5 01 

°6 GNO 

°7 voo 

°10 °15 

°11 °14 

°12 °13 

top view 

20-pin DIP/SOW 20 

• 



Electrical Chan!acteristics 

DC Characteristics ~8D = 5.0 ± 5%; GRD = O.OV; TA = 25°C) 
i 

Symbol Pararineter Min Typ Max 
(Note 1) 

Unit 

V,H Input High Vollarge VDD - 0.3 VDD + 0.3 V 

V,L Input Low Volta~le -0.3 

ILKC Input Leakage Current 0.1 

ILC Input Load Current 2.0 6.0 

VOH Output High Voltage VDD - 0.3 

VOL Output Low Volt'age 

10H Output High Cur'rent (Sourcing) -1.0 -1.5 

10L Output Low Cuprent (Sinking) 1.0 3.0 

Vz Zener Voltage 5.5 6.4 

6.0 6.7 

C'N Input Capacitanc:e 

CONT Output Capacitarlce 

IDD Drain Current 

Note 1. Typical values are those vail"les measured In a production sample at Vee - 5.0V. 
Note 2: This parameter is periodcally sampled and is not 100% tested. 

AC Characteristics (VDD= 5.0 ± 5%; TA = 25°C) 

Symbol Paramreter Min Typ 
(Note 1) 

fc Clock Freque ncy 0 

tSl Start Pulse Width 500 

TDO TOO Delay fr<1lm SDI 5 

tWORD Full Cycle Word Length 130tc 

Note 1: Typical values are those vah",les measured on a production sample at Vee"" S.OV. 

Block Diagram 

0.3 V 

2.0 j.lA 

20.0 j.lA 

V 

0.3 V 

mA 

mA 

7.0 V 

7.5 V 

10 pF 

10 pF 

10 j.lA 

Max Unit 

25 kHz 

ns 

j.ls 

sec 

°g;cl;~~ :=r~~ Lead Sync 
Data Generator 

OSC Cap -------l R 

t 

-J-----'---o 
Reset ---f Control Logic 

Start ---l 

[ -__ R-------'C Timing Generator 

Ot 
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Parallel Data Bit 
To NRZ Convertor 

07 010 

Data Bits 

Conditions 

"1" INPUT 

"0" INPUT 

Y'N = 5.0V for ST 

Y'N = 5.0V for pins RS, 01-015 

VDD = 4.75V, ILOAD = -100j.lA 

VDD = 4.75V, ILOAD = 100j.lA 

VOH = VDD -1.0V 

VOL = 1.0V 

Iz = 10j.lA (Note 2) 

Iz = 10mA (Note 2) 

(Note 2) 

(Note 2) 

VDD = 5.0V, all inputs = GRD 

all inputs floating 

Conditions 

R = 150k, C = 100pF; 

Clock Period (tc) = 1/fc 

Output 

Ot5 

Transmit Data 
Output 

ET13 



Pin Definition 
ET13 

,. 

Label Pin Name Function 

GNO Ground Supply Potential negative side. 

01 Oscillator This input is to drive the oscillator and is the tie point of the timing re"sistor (RT), and the timing 
Input capacitor (CT). It also is connected through a diode to an open drain P-channel device thatturns 

on to V DO when the oscillator is being reset. This input can exceed th'e power supplies and does 
during normal oscillator operation. 

OR Oscillator Provides phase feedback to the RC timing circuit through the connected timing resistor. NOTE: 
Resistor This pin is driven high during oscillator reset. -

OC Oscillator Capacitor connection of RC timing circuit provides phased feedback kom the oscillator. This pin 
Capacitor is driven low during oscillator reset. 

RS Reset Input This input pin may be used to override the data transmission cycle Clr to inhibit an SOl input. It 
clears the DIDO to a low state and resets the internal oscillator and datacomparison circuits. This 
pin may be left open (No Connection) when not used, or it may be·.driven as an input, or an 
external capacitor (1 OOpF) to V OD may be added for power-up reset. The Reset function is ac-
tivated when this input is connected to V DO' 

ST Start Start input is used to start the oscillator which enables the transmission of encoded word. 

TOO Transmit Data This pin is the encoded sequence data output. 
Output 

-
01-015 Data Bit Inputs In the ED series devices, these inputs provide parallel input data to be. sequentially transmitted. 

The 20-pin ET13 has some pins omitted and, hence, these data positions will have logical zeros 
transmitted. 

VDO VOD Positive Supply Potential- This circuit contains an on-chip zener 'Ilf approximately 6.7 volts 
across the supply terminals. 

Operation 
General 
The ET13 mode of operation is a programmable transmitter, 
encoding 13 data bits into a serial Manchester code bit stream. 

The ET13 contains an on-chip zener diode to clamp the power 
supply to around 6.7 volts. The circuit will operate from 4.0 volts 
to the zener voltage, but operation is recommended at 5 volts 
±50/0, or a regulated power supply in order to stabilize the time 
constants of the oscillator circuit. In order to use the on-chip zener 
diode, a current limiting resistor of 1 K ohm or greater is required. 
If pull-up resistors are used for the Data Inputs, the resistors 
should be tied to a voltage no higher than that on Pin 14 or 6 volts, 
whichever is lower. 

Output drivers are capable of sinking or sourcing 1.0 mA minimum 
at 1.0 volts Vos' All inputs are gate protected to both power 
supplies by internal diodes. The Address Data Inputs of the ET13 
each have pull down resistors to ground so that only a "1 "will have 
to be programmed. This allows the inputs to be programmed by 
using SPST switches or jumpers V DO only. The Start/Data Input 
also does not have a pull up or pull down resistor, but is applied 
to a Schmitt Trigger input circuit to improve noise rejection. 
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Function 
The ET13 functions as an encoder,. sampling the 13 Data Input 
pins digital information and encod.ing this parallel data in NRZ 
format, combining it with the clock in Manchester Code (Phase 
Encoded) and presenting it to the TOO pin for transmission 
(usually to an ED device used as the .decoder circuit). The encoder 
will transmit the serial data each time the Start (ST) input is 
activated. 

This encoded Data word is transmitted in two parts. The first part 
is preamble information which is a sf3ries of 12 "1 's" and then a 
space indicating thatthe encoded Oa,ta is to follow. This preamble 
information is intended to be used to synchronize a phase locked
loop at the receiver or used as a setting time for receivers that 
have automatic gain control. The second part contains the 13 bits 
of Data. 



Transmit and Receiv'e Data Patterns of ED-Series Devices 
Note: Bit Sequence Code F,clrmat 

x = Programmable 

o = Hardwired Internaltly Zero 

1 = Hardwired Internajlly One 

ET-13 to ET-15 

OC 18 

S1art Signal ST 19 

Voo 

14 f-----l 

20 TOO 

L, __ ---' 

GND 

Cr 

Transmitted Bit Sequence Received Address Code 

01 015 01 

Timing Diagram - Transmit 

Timing Diagram - Transmit 

--J ~ Tmin = 500ns 

ET13 

Voo 

28 

2 27 TIR 

It) GND 6 26 DV 
w 

4 25 DC 

SOl 
6 7 DIDO 

015 

ST ----'.:Tr",ig",ge::.r .:::In--,r-1:: _, 'I' '" 18T c 'I' )1 ~, ,I. 

-147 c r Preamble Burst 

Data Out : rulSL.J1SLJ1Sl..Ss-n--n---------=rlII~I~~[~I=E[=I~n~[J!Q[]~II]g[=Il~Il~[J!~! TOO 

I I. Input Bits 0 1 • 0 15 ,I 

Total Time Required for Transmission of One Sequence = 130Tc 
Tc = 1 . 

CLOCK FREQUENCY 
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Typical Performance Curves (T A = 25°C unless otherwise noted) 
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a MP690/692 
'f1I !iupertex inc. MP691/693 

Preliminary 

Microprocessor Supervisory Circuits 

Ordering Information 
Device Temperature Range 

MP690 O°Cto + 70°C 
-40°C to + 85°C 
-40°C to + 85°C 
-55°C to + 125°C 
-55°C to + 125°C 

MP691 O°Cto + 70°C 
O°C to + 70°C 
O°C to + 70°C 

-40°C to + 85°C 
-40°C to + 85°C 
-40°C to + 85°C 
-55°C to + 125°C 
-55°C to + 125°C 

MP692 O°C to + 70°C 
-40°C to + 85°C 
-40°C to + 85°C 
-55°C to + 125°C 
-55°C to + 125°C 

MP693 O°C to + 70°C 
O°C to + 70°C 
O°C to + 70°C 

-40°C to + 85°C 
-40°C to + 85°C 
-40°C to + 85°C 
-55°C to + 125°C 
-55°C to + 125°C 

Features 
o Precision Voltage Monitor: 

4.65V in MP690 and MP691 
4.40V in MP692 and MP693 

o Power OK/Reset Time Delay 

o Watchdog Timer -lOOms, 1,6 sec, or adjustable 

o Minimum Component Count 

o lIlA Standby Current 

o Battery Backup Power Switching 

o Onboard Gating of Chip Enable Signals 

o Voltage Monitor for Power Failor Low Battery Warning 

Package Order No. 

8 Lead Plastic Dip MP690P 
8 Lead Plastic Dip MP690 MP 
8 Lead CERDIP MP690MD 
8 Lead CERDIP RCMP690D 
8 Lead CERDIP'HI-REL RBMP690D 

Dice MP691X 
16 Lead Plastic DIP MP691P 
16 Lead Small Outline MP691WG 
16 Lead Plastic DIP MP691MP 
16 Lead CERDIP MP691MD 
16 Lead Small Outline MP691MWG 
16 Lead CERDIP RCMP6910 
16 Lead CERDIP HI-REL RBMP691D 

8 Lead Plastic DIP MP692P 
8 Lead Plastic DIP MP692MP 
8 Lead CERDIP MP692MD 
8 Lead CERDIP RCMP692D 
8 Lead CERDIP HI-REL RBMP692D 

Dice MP693X 
16 Lead Plastic DIP MP693P 
16 Lead Small Outline MP693WG 
16 Lead Plastic DIP MP693MP 
16 Lead CERDIP MP693MD 
16 Lead Small Outline MP693MWG 
16 Lead CERDIP RCMP693D 
16 Lead CERDIP HI-REL RBMP693D 

General Description 
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The MP690 Family of supervisory circuits reduces the complexity 
and number of components required for power supply monitoring 
and battery control functions in microprocessor systems. 

The MP690 and MP692 are supplied in 8-pin packages and provide 
four functions: 
1) A Reset output during power-up, power down, and brownout 

conditions. 
2) Battery backup switching for CMOS RAM, CMOS micropro

cessor other low power logic. 
3) A Reset pulse if the optional watchdog timer has not been 

toggled within a specified time. 
4) A 1.25V threshold detector for power fail warning, low battery 

detection, or to monitor a power supply other than +5V. 

The MP691 and MP693 are supplied in 16-pin packages and 
perform all MP690/692 functions, plus: 

1) Write protection of CMOS RAM or EEPROM. 
2) Adjustable reset and watchdog timeout periods. 
3) Separate outputs for indicating a watchdog timeout, battery 

switchover, and low Vee' 



Absolute Maximum Ratings 
Terminal Voltage (with respect to GND) 

Vee 
VSATT 
All other Inputs (Note 1) 

Input Current 
Vee 
VSATT 
GND 

Output Current 
VOUT 
All other Outputs 

Rate-ol-Rise, V SATT' Vee 

-0.3V to 6.0V 
-0.3V to 6.0V 

-0.3V to (Vout +0.5V) 

200mA 
50mA 
20mA 

short circuit protected 
20mA 

100V/I1S 

Electrical Characteristics 

Power Dissipation 
S Pin Plastic DIP 
(Derate 5mW/oC above +70°C) 
SPin CERDIP 
(Derate SmW/oC above +S5°C) 
16 Pin Plastic DIP 
(Derate 7mW/oC above +70°C) 
16 Pin Small Outline 
(Derate 7mW;oC above +70°C) 
16 Pin CERDIP 
(Derate 1 OmW/oC above +S5°C) 

Storage Temperature Range 

MP690/692 MP691/693 

400mW 

500mW 

600mW 

600mW 

600mW 

-65°C to + 160°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

(Vee = full operating range; VBATT = 2.BV; TA = 25°C, unless otherwise noted.) (Notes 1 and 2) 

Parameter Min Typ Max Unit Conditions 

BATTERY BACKUP SWITCHING 

Operating Voltage Range 
MP690, 691 Vee 4.75 5.5 
MP690, 691 VSATT 2.0 4.25 V 
MP692, 693 Vee 4.5 5.5 
MP692, 693 VSATT 2.0 4.0 

VOUT Output Voltage Vee - 0.1 V lOUT = 1mA 

Vee - 0.25 V lOUT = 50mA 

VOUT in Battery Backup Mode VBATT - 0.1 VSATT - 0.02 V lOUT = 100IlA, Vee< VSATT - 0.2V 

Supply Current (excludes lOUT) 4 mA lOUT = 1mA 

10 mA lOUT = 100mA 

Supply Current in Battery Backup Mode 0.6 1 IlA Vee = OV, VSATT = 2.SV 

Battery Standby Charging Current 1 IlA 5.5V> Vee> VBATT + 0.2V 

lOUT = 1mA 

5 IlA 5.5V> Vee> VSATT + 0.2V 

lOUT = 100mA 

Battery Switchover Threshold 70 mV Power Up 
Vee - VSATT 50 mA Power Down 

Battery Switch over Hysteresis 20 mV 

BATT ON Output Voltage 0.4 V ISINK = 3.2mA 

BATTON Output Short 7 mA BATT ON = VOUT 
Circuit Current 0.5 1 25 IlA BATTON=OV 

RESET AND WATCHDOG TIMER 

Reset Voltage Threshold 4.5 4.65 4.75 V MP690, 691 

4.25 4.4 4.5 V MP690, 691 

Reset Threshold Hysteresis 40 mV 

Reset Timeout Delay 35 50 70 ms Figure 6. OSC SEL High 

Watchdog Timeout Period, 1.0 1.6 2.25 sec Long Period 
Internal Oscillator 70 100 140 ms Short Period 

Watchdog Timeout Period, 4032 4097 Clock Long Period 
External Clock 960 1025 Cycles Short Period 

Minimum WDllnput Pulse Width 200 ns VIL = 0.4, VIH = 3.5V 
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Electrical Characteristics (continued) 
MP690/692 MP691/693 

(Vcc = full operating range; VBAn = 2.SV; TA = 25°C, unless otherwise noted.) (Notes 1 and 2) 

Parameter Min Typ Max Unit Conditions 

0.4 ISINK = 1 .6mA 
RESET and LOW LINE Output Voltage V 

3.5 ISOURCE = 1l1A, V cc = 5V 

RESET and WDO Output Voltage 
0.4 

V ISINK = 800llA 

3.5 ISOURCE = lilA, V cc = 5V 

Output Short Circuit Current 1 3 25 lIA RESET, RESET, WDO, LOWLINE 

I Logic Low 0.8 
WDI Input Threshold 

I 
V V cc = 5V (Note 2) 

Logic High 3.0 

WDI Mid-Level Logic Voltage 1.3 1.9 2.5 V V cc = 5V (Note 2) 

WDI Input current 20 lIA WDI = VOUT 
-15 IlA WDI =OV 

POWER FAIL DETECTOR 

PFI Input Threshold 1.15 1.25 1.35 V 

PFI Input Current ±0.01 ±10 nA 

PFO Output Voltage 0.4 V ISINK = 3.2mA 

3.5 V ISOURCE = 11lA 

PFO Short Circuit Source Current 1 3 25 IlA PFI = OV, PFO = OV 

CHIP ENABLE GATING 

CE IN Thresholds 0.8 V VIL 

3.0 V VIH 

CE IN Pullup Current 3 lIA 
CE OUT Output Voltage 0.4 V ISINK = 3.2mA 

Vcc -1.5 V ISOURCE = 3.0mA 

CE Propagation Delay 50 ns 

OSCILLATOR 

OSC IN Input Current ±2 IlA 

OSC SEL Input Pullup Current 5 lIA 
OSC IN Frequency Range 0 250 kHz OSC SEL= OV 

OSC IN Frequency with External Capacitor 2 kHz OSC SEL = OV, Cosc = 47pF 

Note 1: The input voltage lim~s on PFI and WDI may be exceeded provided the input current is limited to less than 10mA. 

Noto 2: WOI is guaranteed to be in the mid-level (inactive) state ifWDI is floating and Vee is in the operating voltage range. WDI is internally bia:sed to 38% of V cc with an impedance 
of approximately 125 kilohms. 

Caution - Battery Backup Function 

Initial insertion of the back-up battery may cause excessive battery drain (111- 20mA) on early production parts. This condition will not damage the IC, but 
could prematuraly discharge the battery. 

CONDITIONS: Two conditions must be present simultaneously for the problem to ooeur: a voltage rate·of·rise greater that 0.25V/~s at the VBATT terminal (such as can 
occur when battery is first inserted into the system). and Vee connected to ground with a resistance of less than 10 kilohms. 

PREVENTION: Either limitthe rate·of·rise of V BATT by inserting a 100 ohm series resistor between the battery and the V BA TT terminal and connect a 0.22~F or greater 
capaCitor between VBATT and ground. or insert the battery while VCC is applied to the IC. 

CORRECTION: In some instances, it may not be possible to take either of the preventative measures described above. Normal operation can be restored simply by 
raising Vcc above VBATT (i.e., by applying power). The high current mode will not recur, even if Vcc subsequently returns to ground. 

12-26 



Pin Description 
MP690/692 MP691/693 

Name Pin Function 
MP690/692 MP 691/693 

Vee 2 3 The +5V input. 

VBATT 8 1 Baekup battery input. Connect to Ground if a backup battery is not used. 

VOUT 1 2 The higher of Vee or VBAH is internally switehed to VOUT' Connect VOUT to Vee if 
VOUT and VBAH are not used. 

GNO 3 4 OV ground reference for all signals. 

RESET 7 15 RESET goes low whenever Vee falls below either the reset voltage threshold or 
the V BAH input voltage. The reset threshold is typically 4.65V for the MP 690 and 
MP691, and 4.4V for the MP692 and MP693. RESET remains low for 50ms after 
Vee returns to 5V. RESET also goes low for 50ms if the Watchdog Timer is 
enabled but not serviced within its timeout period. The RESET pulse width can 
be adjusted as shown in Table 1. 

WOI 6 11 The watchdog input, WOI, is a three level input. If WOI remains either high or low 
for longer than the watchdog timeout period, RESET pulses low and WOO goes 
low. The Watchdog Timer is disabled when WOI is left floating or is driven to mid-
supply. The timer resets with each transition at the Watchdog Timer Input. 

PFI 4 9 PFI is the non-inverting input to the Power Fail Comparator. When PFI is less than 
1.25V, PFO goes low. Connect PFI to GNO or VOUT when not used. See Figure 
1. 

PFO 5 10 PFO is the output olthe Power Fail Comparator. It goes low when PFI is less than 
1.25V. The comparator is turned off and PFO goes low when Vee Is below V BATT' 

CE IN 13 The input to the CE gating circuit. Connect to GNO or V OUT if not used. 

CEOUT 12 CE OUT goes low only when CE IN is low and Vee is above the reset threshold 
(4.65V for MP691, 4.4V for MP693). See Figure 6. 

BATTON 5 BATT ON goes low when V OUT is internally switched to the V BATT input. It goes low 
when V OUT is internally switched to Vee' The output typically sinks 7mA and can 
directly drive the base of an external PNP transistor to increase the output current 
above the 100mA rating of V OUT' 

LOW LINE 6 LOW LINE goes low when Vee falls below the reset threshold. It returns high as 
soon as Vee rises above the reset threshold. See Figure 6, Reset Timing. 

RESET 16 RESET is an active high output. It is the inverse of RESET. 

OSC SEL 8 When OSC SEL is unconnected or driven high, the internal oscillator sets the 
reset time delay and watchdog timeout period. When OSC SEL is low, the 
external oscillator input, OSC IN, is enabled. OSC SEL has a 311A internal pullup. 
See Table 1. 

OSCIN 7 OSC IN sets the Reset delay timing and Watchdog timeout period when OSC SEL 
floats or is driven high. The timing can also be adjusted by connecting an external 
capacitor to this pin. See Figure 8. When OSC SEL is low, OSC IN selects ~I 
between fast and slow Watchdog timeout periods. 

WOO 14 The Watchdog Output, WOO, goes low if WOI remains either high or low for 
longer than the Watchdog timeout period. WOO is set high by the next transition 
at WOI. If WOI is unconnected or at mid-supply, WOO remains high. WOO also 
goes high when LOW LINE goes low. 
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Typical Applications 
MP691 and MP693 
A typical connection for the MP 691/693 is shown in Figure 1. 
CMOS RAM is powered from Vour V OUTis internally connected to 
Vee when 5V power is present, or to V BAn when Vee is less than the 
battery voltage., VOUT can supply 100mA from Vec' But if more 
current is required, an external PNP transistor can be added. When 
Vcc is higher than VBAn, the BATT ON output goes low, providing 
7mA of base drive for the external transistor. When V cc is lower 
than VBAn, an internal500n MOSFET connects the backup battery 
to Vour The quiescent current in the battery backup mode is 1 J.LA 
maximum when Vee is between OV and VBAn - 700mV. 

Reset Output 
A voltage detector monitors V ce and generates a RESET output to 
hold the microprocessor's Reset line low when V cc is below 4.65V 
(4.4V for MP693). An internal monostable holds RESET low for 
50ms after Vee rises above 4.65V (4.4V for MP693). This prevents 
repeated toggling of RESET even if the 5V power drops out and 
recovers with each power line cycle. 

The crystal oscillator normally used to generate the clock for 
microprocessors takes several milliseconds to start. Since most 
microprocessors need several clock cycles to reset, RESET must 
be held low until the microprocessor clock oscillator has started. 
The MP690 Family power-up RESET pulse lasts 50ms to allow for 

+5V 

MP690/692 MP691/693 

this oscillator start-up time. The manual reset switch and the 0.1 ~F 
capacitor connected to the reset bus can be omitted if manual reset 
is not needed. An inverted, active high, RESET output is also 
supplied. 

Power Fail Detector 
The MP691/93 issues a non-maskable interrupt (NMI) to the 
microprocessor when a power failure occurs. The +5V power line 
is monitored via two external resistors connected to the Power Fail 
Input (PFI). When the voltage at PFI falls below 1.25V, the Power 
Fail Output (PFO) drives the processor's NMI input low. If a Power 
Fail threshold of 4.8V is chosen, the microprocessor will have the 
time when V ce falls from 4.8V to 4.65V to save data into RAM. An 
earlier power fail warning can be generated if the unregulated DC 
input of the 5V regulator is available for monitoring. 

RAM Write Protection 
The MP691/93 CE OUT line drives the Chip Select inputs of the 
CMOS RAM, CE OUT follows CE IN as long as Vce is above the 
4.65V (4.4V for MP693) reset threshold. If Vee falls below the reset 
threshold, CE OUT goes high, independent of the logic level at CE 
IN. This prevents the microprocessor from writing erroneous data 
into RAM during power-up, power-down, brownouts, and momen
tary power interruptions. The LOW LINE output goes low when V cc 
falls below 4.65V (4.4V for MP693). 

~Cp~t~-------1'---------'-- -- -.. .'-- - - - ---- - ---
O.I~F i 

~ i 

3V 
1 Batte~f-+ __ + ____ -'-j 

4 

7 
No Connection 8 

vee 
VBAn 

PFI 

GNO 

OSCln 
OSC SEL 

I 
I 
15 

BATTOn 

MP691 
MP693 

VOUT 2 

CE Out f-l;.:2'---_-' 

CE In f-l:.::3'---_-l 

WOI 
11 

1/0 

PFO 
10 

NMI 

Reset 
15 

Reset 
Reset 

Low Line WOO 

~ 
rO'I~F Microprocessor 

System Status Indicators 

Figure 1. MFP691/693 Typical Application 
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Watchdog Timer 
The microprocessor drives the WATCHDOG INPUT (WDI) with an 
110 line. When OSC SEL are connected, the microprocessor must 
toggle the WDI pin once every 1.6 seconds to verify proper software 
execution. If a hardware or software failure occurs such that WDI 
is not toggled, the MP691 193 will issue a SOms RESET pulse after 
1.6 seconds. This typically restarts the microprocessor's power-up 
routine. A new RESET pulse is issued every 1.6 seconds until WDI 
is again strobed. 

The WATCHDOG OUTPUT (WDO) goes low if the watchdog timer 
is not serviced within its timeout periOd. Once WDO goes low it 
remains low until a transition occurs at WDI. The watchdog timer 
feature can be disabled by leaving WDI unconnected. OSC IN and 
OSC SEL also allow other watchdog timing options, as shown in 
Table 1 and Figure 8. 

MP690 and MP692 
The 8-pin MP690 and MP 692 have most of the features of the 

8V +5V 2 
Q--r-- 7805 Vcc 

3-Terminal 0.1~F 
Regula10r 

I ~ = MP690 
MP692 

4 
PFI 

GND 

--'--
j; 

MP690/692 MP691/693 

MP691 and MP693. Figure 2 shows the MP690/692 in a typical 
application. Operation is much the same as with the MP691/693 
(Figure 1) but in this case the Power Fail Input (PFI) monitors the 
unregulated inputlo the 780S regulator. The MP690 RESET output 
goes low when Vcc falls below 4.6SV. The RESET output of the 
MP692 goes low when Vcc drops below 4.4V. 

The current consumption of the battery-backed-up power bus must 
be less than 100mA. The MP690/692 does not have a BATT ON 
output to drive an external transistor. The MP690/92 also does not 
include chip enable gating circuitry that is available on the MP6911 
93. In many systems though, CE gating is not needed since a low 
input to the microprocessor RESET line prevents the processor 
from writing to RAM during power-up and power-down transients. 

The MP690/92 watchdog timer has a fixed 1.6 second timeout 
period.lfWDI remainseitherloworhighformorethan 1.6seconds., 
a RESET pulse is sent to the microprocessor. The watchdog timer 
is disable, if WDI is left floating. 

+ 
1 0.1~F Power to Micro-

Vour 

± 
CMOS processor 

power RAM 

= 
VBATT ~11r:L Microprocessor 

= 
7 

Reset Rese1 
5 

PFO NMI 

WDI ~----- 1/0 Line 

Figure 2. MP690/692 Typical Application 

Detailed Description 
Battery-Switchover and V OUT 

The battery switch over circuit compares V cc to the V BATT input, and 
connects Vour to whichever is higher. Switchover occurs when V cc 
is SOmV greater than VBATT as Vcc falls, and when Vcc is 70mV 
more than VBATT as Vcc rises (see Figure 4). The switchover 
comparator has 20mV of hystersis to prevent repeated, rapid 
switching if V cc falls very slowly or remains nearly equal to the 
battery voltage. 

When V cc is higher than V BATT' V CC is internally switched to Vour via 
a low saturation PNP transistor. Your has 100mA output current 
capability and thermal shutdown short circuit protection. Use an 
external PNP pass transistor in parallel with the internal transistor 
if the output current requirement at Vour exceeds 100mA or if a 
lower V cc-V our voltage differential is desired. The BATT ON output 
(MP691/693 only) can directly drive the base of the external 
transistor. 

It should be noted that the MP690/91/92/93 need only supply the 

average current drawn by the CMOS RAM if there is adequate 
filtering. Many RAM data sheets specify a 7SmA maximum supply 
current, but this peak current spike lasts only lOOns. A O.IIolF 
bypass capacitor at Vour supplies the high instantaneous current, 
while Your need only supply the average load current, which is 
much less. A capacitance of O.IIolF or greater must be connected to 
the Your terminal to ensure stability. 

A SOO ohm MOSFET connects the VBATT input to Your during 
battery backup. This MOSFET has very low input-to-output differ
ential (dropout voltage) at the low current levels required for battery 
backup of CMOS RAM or other low power CMOS circuitry. When 
V cc equals V BATT the supply current is typically 121olA. When V cc is 
between OV and (VBATT -700mV) the typical supply current is only 
600nA typical, 11!A maximum. 

The MP690/691 operates with battery voltages from 2.0V to 4.2SV 
while the MP692/693 operates with battery voltages from 2.0V to 
4.0V. High value capacitors, either standard electrolytic or the 
farad-size double layer capacitors, can also be used for short-term 
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memory backup. The charging resistor for both capacitors and 
rechargeable batteries should be connected to V OUT since this 
eliminates the discharge path that exists if the resistor is connected 
to Vee' 
A small charging current of typically 1 OnA (51L max) flows out of the 
V BATT terminal. This current varies with the amount of current that 
is drawn from V OUT but its polarity is such that the backup battery is 
always slightly charged, and is never discharged while Vee is in its 
operating voltage range. This extends the shelf life of the backup 
battery by compensating for its self-discharging current. Also note 
that this current poses no problem when lithium batteries are used 
for backup since the maximum charging current (5ILA) is safe for 
even the smallest lithium cells. . 

If the battery-switchover section is not used, connect VSATT to GND 
and connect V OUT to V ce' Table 2 shows the state of the inputs and 
output in the low power battery backup mode. 

Reset Output 
RESET is an active low output which goes low whenever Vee falls 
below 4.5V (MP690/691) or 4.25V (MP692/693). It will remain low 
until Vee rises above 4.75V (MP 690/691) or 4.5V (MP692/693) for 
50 milliseconds. (See Figures 5 and 6.) 

The guaranteed minimum and maximum thresholds olthe MP 6901 
691 are 4.5V and 4.75V, while the guaranteed thresholds of the 
MP692/693 are 4.25V and 4.5V. The MP690/691 is compatible 
with 5V supplies with a + 10%, -5% tolerance while the MP6921693 
is compatible with 5V ±1 0% supplies. The resetthreshold compara
tor has approximately 50mVof hysteresis, with a nominal threshold 
of 4.65V in the MP690/691, and 4.4V in the MP692/693. 

r-__ --,VSATT 

I 
= 

+ 

vee ~",3 -t---..,--{;,... 

MP690/692 MP691/693 

The response time of the reset voltage comparator is about 1001LS. 
Vee should be bypassed to ensure that glitches do not activate the 

RESET output. 

RESET also goes low if the Watchdog Timer is enabled and WDI 
remains either high or low longer than the watchdog timeout period. 
RESET has an internal 31!A pullup, and can either connect to an 
open collector Reset bus or directly drive a CMOS gate without an 
external pullup resistor. 

CE Gating and RAM Write Protection 
The MP691 and MP693 use two pins to control the ';:;C~:;-h;-i "E""n-a"bl;-e or 
Write inputs of CMOS RAMs. When Vee is +5V, CE OUT is a 
buffered replica of CE IN, with a 50ns propagation delay. If V cc in~t 
falls below 4.65V (4.5V min, 4.75V max) an internal gate forees CE 
OUT high, independent of CE IN. The MP693 CE OUT goes high 
whenever Vee is below 4.4V (4.25V min, 4.5V max). The CE output 
of both devices is also forced high when Vee is less than V BATT' (See 
Figure 5.) 

CE OUTtypicallydrives the CE, CS, or Write input of battery backed 
up CMOS RAM. This ensures the integrity olthe data in memory by 
preventing write operations when Vee is at an invalid level. Similar 
protection of EEPROMs can be achieved by using the CE OUT to 
drive the Store or Write inputs of an EEPROM, EAROM, or 
NOVRAM. 

lithe 50ns typical propagation delay of CE OUT is too long, connect 
CE IN to GND and use the resulting second alternative is to AND 
the LOW LINE output with the CE or WR signal. An external logic 
gate and the RESET output of the MAX690/692 can also be used 
for CMOS RAM write protection. 

BATIOn 
5 

VOUT 

Chip-enable Input .1"'3-t-__ + ___________ ..., ___ 12 
Chip Enable Output 

6 
Low Line 

·4.4V( MP693 ) 15 
Reset 

16 
Reset 

OSC In ~?..7+_---1TI;;;;.;t;;~:;-R.~-l 
OSCSEL ~,,-8+-----t 

Watchdog Input .1 1 :=::::;:;:w;:;at;::;ch:::;dog~T;:ra:::n:::;si;;;:tio:::::n=~-1 
Detector 

1-_-+,;...14. Watchdog Output 

Power Fail ~.:..9-t-_=-_-i 
Input >-____________ +-1 .... 0 Power Fail Output 

4 Ground 

= 

Figure 3. MP691/693 Block Diagram 
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Figure 6. MP691 Reset Timing 

1.2SV Comparator and Power Fail Warning 
The Power Fail Input (PFI) is c~ared to an internal 1.2SV 
reference. The Power Fail Output (PFO) goes low when the voltage 
at PFI is less than 1.2SV. Typically PFI is driven by an external 
voltage divider which senses either the unregulated DC input to the 
system's SV regulator or the regulated SV output. The voltage 
divider ratio can be chosen such that the voltage at PFI falls below 
1.2SV several milliseconds before the +SV supply falls below 
4. 7SV. PFO is normally used to interruptthe microprocessor so that 
data can be stored in RAM before V ce falls below 4.7SV and the 
RESET output goes low (4.SV for MP692/93). 

The Power Fail Detector can also monitor the backup battery to 
warn of a low battery condition. To conserve battery power, the 
Power Fail Detector comparator is turned off and PFO is forced low 
when Vee is lower than the YeAn input voltage. 

Watchdog Timer and Oscillator 
The watchdog circuit monitors the activity of the microprocessor. If 
the microprocessor does not toggle the Watchd0!l...!!!e!!!jWDI) 
within the selected timeout period, a SO millisecond RESET pulse 
is generated. Since many systems cannot service the watchdog 
timer immediately after a reset, the MP691/693 has a longer 
timeout period after a reset is issued. The normal timeout period 

becomes effective following the first transition of WDI after RESET 
has gone high. The watchdog timer is restarted at the end of Reset, 
whether the Reset was caused by lack of activity on WDI or by Vee 
falling below the reset threshold. If WDI remains either high or low, 
reset pulses will be issued every 1.6 seconds. The watchdog moni
tor can be deactivated by floating the Watchdog Input (WDI). 

The Watchdog Output (WOO, MP691/693 only) goes low if the 
watchdog timer '1imes out", and it remains low until set high by the 
next transition on the watchdog input. WOO is also set high when 
Vee goes below the reset threshold. 

The watchdog timeout period is fixed at 1.6 seconds and the rest 
pulse width is fixed at SOms on the B-pin MP690 and MP692. The 
MP691 and MP693 allow these times to be adjusted per Table 1. 
Figure B show various oscillator configurations. 
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The internal oscillator is enabled when OSC SEL is high or floating. 
In this mode, OSC IN selects between the 1.6 second and 100ms 
watchdog timeout periods. In either case, immediately after a reset 
the timeout period is 1.6 seconds. This gives the microprocessor 
time to reinitialize the system. If OSC IN is low, then the 100ms 
watchdog period becomes effective after the first transition of WDI. 
The software should be written such that the I/O port driving WDI 
is left in its power-up reset state until the initialization routines are 
completed and the microprocessor is able to toggle WDI at the 
minimum watchdog timeout period to 70ms. 
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MP690/692 MP691/693 
Table 1. MP691 and MP693 Reset Pulse Width and Watchdog Timeout Selections 

Watchdog Timeout Period Reset 
OSCSEL OSCIN Normal Immediately Timeout Period 

After Reset 

Low External Clock Input 1024 clks 4096 clks 512 clks 

Low External Capacitor 400ms x C 1.6 sec x C 200ms xC 
47pF 47pF 47pF 

High/Floating Low 100ms 1.6 sec 50ms 

High/Floating High / Floating 1.6 sec 1.6 sec 50ms 

Note 1. The MP690 watchdog timeout period is fixed at 1.6 seconds nominal; the MP690 Reset pulse width is fixed at 50ms nominal. 
Note 2. When the MP691 OSC SEL pin is low. OSC IN can be driven by an external clock signal. or an external capacitor can be connected between OSC IN and GND. The 

nominal internal oscillator frequency is 10.24kHz. F = 1.75 X 107 

The nominal oscillator frequency w~h external capacitor is lHz) Cose 
(Farads) 

Note 3. See Electrical Specifications Table for minimum and maximum timing values. 

Application Hints 
Other uses of the Power Fail Detector 
In Figure 9 the Power Fail Detector is used to initiate a system reset 
when Vee falls to 4.85V. Since the threshold of the Power Fail 
Detector is not as accurate as the onboard Reset voltage detector, 
a trim put must be used to adjust the voltage detection threshold. 
Both the PFO and RESET outputs have high sink current capability 
and only 1 O~ of source current drive. This allows the two outputs 
to be connected directly to each other in a "wired or" fashion. 

The overvoltage detector circuit in Figure 10 resets the micropro
cessor whenever the nominal5V Vee is above 5.5V. The battery 
monitor circuit (Figure :!.!l shows the status of the memory backup 
battery. If desired, the CE OUT can be used to apply a test load to 
the battery. Since CE OUT is forced high during the battery backup 
mode, the test load will not be applied to the battery while it is in use, 
even if the microprocessor is not powered. 

Adding Hysteresis 
to the Power Fail Comparator 
Since the power fail comparator circuit is non-inverting, hysteresis 

+5V 

29.4k!l 
vee 

~ 
Reset Reset 

MP690 Input 

2k!l PFI MP691 
PFO MP692 

MP693 

10k!l 
GND I 

= = = 

Figure 9. Externally Adjustable Vee Reset Threshold 

can be added by connecting a resistor between the PFO output and 
the PFI input as shown in Figure 12. When PFO is low, resistor R3 
sinks current from the summing junction at the PFI pin. When PFO 
is high, the series combination of R3 and R4 source current into the 
PFI summing junction. 

Alternate Watchdog Input Drive Circuits 
The Watchdog feature can be enabled and disabled under program 
control by driving WDI with a 3-state buffer (Figure 13). The 
drawback to this circuit is that a software fault may erroneously 3-
state the buffer, thereby preventing the MP690 from detecting that 
the microprocessor is no longer working. In most cases a better 
method is to extend the watchdog period rather than disabling the 
watchdog. See Figure 14. When the control input is high, the OSC 
SEL pin is low and the watchdog timeout is set by the external 
capacitor. A 0.0111F capacitor sets a watchdog timeout delay of 1 00 
seconds. When the control input is low, the OSC SEL pin is driven 
high, selecting the internal oscillator. The 100ms or the 1.6 see 
period is chosen, depending on which diode in Figure 14 is used. 

+5V 

vee 
35.7kO ~ 

Reset Reset 
MP690 Input 

2k!l PFI MP691 
MP692 
MP693 

PFO N·Channel 

lOkO 
GND 

= = = 

Figure 10. Reset on Overvoltage or Undervoltage 
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Figure 13. Disabling the Watchdog under Program Control 
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MP690/692 MP691/693 
Table 2. Input and Output Status In Battery Backup Mode 

VBATI• VOUT VBATI is connected to VOUT via internal MOSFET. 

RESET Logic low. 

RESET Logic high. The open circuit output voltage is equal to V OUT" 

LOW LINE Logic low. 

BATION Logic high. 

WOI WOI is internally disconnected from its internal pullup and does not source or sink current as long as its input 
voltage is between GNO and V OUT" The input voltage does not affect supply current. 

WDO Logic high. 

PFI The Power Fail Comparator is turned off and the Power Fail Input voltage has no effect on the Power Fail 
Output. 

PFO Logic low. 

CE IN CE IN has a 21JA input pullup current source. Float or drive high to minimize supply current. 

CEOUT Logic high. 

OSCIN OSC IN is ignored. 

OSCSEL OSC SEL is ignored. 

Vee Approximately 121JA is drawn from the VBATI input when Vee is between VSATI + 100mV and VBATI - 700mV. 
The supply current is 11lA maximum when Vee is less than VBATI -700mV. 

Package Information 
0.400 ff.(10.160) MAX Lead #1 

0.025 RAD 
0.291 I (0.635) 

(7.391) MAX 

--ooj I-- 0.060 ±0.005 
(1.524±0.127) 

0.200 MAX 
(5.080) 1 

0.020 - 0.070 

(0.508-1.778) ~~--+(~::~~) MIN 

0.060 MAX J ] I'L-t 
(1.524) -I 0.018±0.002 

0.10010.010 j..- (O.457±O.051) 

(2.540 ±0.254) 

0.290 - 0.320 

(7.366-8.128) 0.160 

j---.I r (4.064) MAX 

.-,~\ ,.~-,.,,, WI- (0.203- 0.305) 

0.3B5±0.025 
(9.779±0.635) 

8 LEAD CEROIP (D) 

0ja = 125·CIW 
0je = 55·elW 
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Lead #1 

0.291 - 0.299 0.344 - 0.364 
(7.390-7.959) (8.738-9.246) 

1.!;=rr;=rrn=;=;=n=;;=;=;!J ~ ~ 

II j L 0.050 BSC. 

0.014 _ 0.019 (1.270) 

- - (0.356 - 0.482) 

0.092 - 0.1 04 

t ~ MAx~(2.337_2.642) (10.465) --J I- 0.030 MAX ];, 
(0.762) 0.088 _ 0.096 

0.003 - 0.011 (2.250 - 2.450) 
(0.076 - 0.279) 

0.394-0.419 

(10.00r 10.643) 

-1 r(~:~!~) 
45~1 3"-ff' 

~JJ 
J L 0.053 MIN 11 

(1.346) 0.009-0.012 
(0.229 - 0.305) 

16 Lead Small Outline, Wide (WG) 

Sja= 105° CIW 
Sjc = 60°CIW 

0.780 MAX 

(19.812) Lead #1 

_~ 0.030-0.110 RAD 
0.250+0.005 L (0.762-2.794) 

(6.350±0.127) 

0.025 +0.015 --I \.
(0.635±0.381) 

•

0.040 TYP 0.020 
~ (1.016)~(0.508) 

0.130±0.005 ~ --:---T 
3.302±0.127 T--=r= ~ T 

0.020 MIN ~ ~~~ ~--r 0 (0508) L .125 MIN 
. (3.175) 

0.018 + 0.003 

(0.457 ±0.076) 0.100±0.010 

2.540±0.254 

16 Lead Plastic DIP (P) 

Sja = 100°CIW 
Sjc = 6rI'CIW 
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0.300 - 0.320 
(7.620 - 8.128) 

~ 
00-1~ 0.009-0.015 

WI(O.229-0.381) 

0.325 + 0.025 
-0.015 

( +0.635 ) 
8.255 _ 0.381 

MP690/692 MP691/693 



0.395 MAX 

0.250±0.005 I~L;~~;;~:~~ RAD 

(S.3SO±0.127) ~ 
0.025 ± 0.015 --I I-- 0 300 _ 0 320 

,:;;;~dQ~;;'., "~=, 
0.020 ~ WW: ~L~' -- MIN --. 00_10°1=---11-0.009-0.015 

(0.508) j~ L' (0.229 - 0.381) 
0.018 ± 0.003 

(0.457 ± 0.07S) 0.100 ±0.010 0.325 + 0.025 
(2.540 ±0.254) ~ 

( 8255+ 0.635 ) 
. -0.381 

8 LEAD PLASTIC DIP (P) 
Sj.=120"CIW 
Sje = 70"CIW 

Pin Configuration 

MP690 & MP692 

top view 

8-pin DIP 

VBATT 

RESET 

WOI 

PFO 

0.785 MAX 519.939) L •• d#1 

0.025 RAD 
0.291 I V(0.S35) 

(7.391)MAX 

0.050 II 
(1.270) MAX --Ii-

MP690/692 MP691/693 

0.290 - 0.320 

•

0.060± 0.005 (7.366 -8.128) 
~ (1.524±0.127) H 

~MAX~ 0.125 MIN B 
(4.064) t-=;= ~(3.175) 

0.020-0.070 J T 00_1()' L I_~ 
(0.508 1.778) II II 0.018±0.002 (0.203-0.305) 

0.100±0.010 -II-- -11- (0.457 ±0.051) 
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(2.540 ± 0.254) 0.385 ± 0.025 
(9.779 ± 0.635) 
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VOUT 

VCC 
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4 SD2 
"--'-' §upertex inc. 

CMOS Photo-Electric Smoke 
Detector Integrated Circuit 

Ordering Information 
Package Order No. 

16-Pin Plastic SD2P 

Features 
o 6~A - Average Standby Current 

o Minimum Cost of External Components 

o 1 mV Sensitivity 

o 8 to 1 Increase of Sample Rate when smoke detected 

o Improved Noise Rejection by multiple sampling 

o Automatic LED Supervisor Alarm 

o Multi-Station InpuVOutput Capability 

o Horn Modulation Mode Control 

o Piezoelectric Horn Driver 

o Smoke Sensitivity Adjustable by single resistor 

o Self-contained Oscillator requires only a resistor 

Absolute Maximum Ratings 
Supply Voltage -0.5V to + 15.0V 

Input Voltage, All inputs -0.5 to VDD +0.5V 

Input Current, Any Input ±10mA 

Storage Temperature Range 

Operating Free Air Temperature Range 

Power Dissipation (Package) 300mW 

Continuous Output Drive Current 25mA 

Lead Temperature (Soldering, 10 sec) 

Relative Humidity 90% 
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General Description 
This low power CMOS circuit is intended for use in a pulsed LED/ 
silicon cell smoke detector system. It is designed for use in low 
power, battery operated, consumer applications with a minimum 
of external components. This device meets UL217 requirements 
and is available in a 16-pin plastic DIP. 

Pin Configuration 

PHOTODIODE 1 

CMEMORY 2 

LA TCH/RESET 3 

LOW BATT ADJ 4 

SENSADJ 5 

HORN MODUL 6 

RTIMING 7 

top view 

16-pin DIP 

VDD 

LED PRE-DRIVER 

LED SUP'R 

110 

OPMONlTOR 

11 FEEDBACK 

HORN 1 

HORN 2 



Electrical Characteristics 
SD2 

(w/R-(7) = 22 Meg n then fosc = 485 Hz; T A = 25° C;Voo = 9V, unless otherwise specified) 

.. ' 
!!Iymbol Parameter " Min Typ Max Units Conditions 

liN Photodiode Input Leakage Cu~rent ' 0.Q1 ±1.0 nA 

vpo Photodiode Input Signal Sensitivity 0.5 0.8 1.1 mV Cmem = .051!F 
CinPU\ = 5pF 

tLEO = 1 001! sec 

VBTH Low Battery Threshold Voltage 7.3 7.7 8.2 V R(4) = cc 

Horn Modulation Frequency 8 Hz PIN 6to Voo 
Horn Modulation Duty Cycle 62.5 % R(7) = 22 meg n 

Smoke Detected 

tTBL Low Battery/LED @ losc = 485 Hz 
Supervisor Trouble 17 mSec R(7) = 22 Meg n 
Alarm Pulse Width 

TTBL Low Battery/LED 35 sec @ lose = 485 Hz 
Supervisor Alarm Period R(7) = 22 Meg n 

lOUT Horn Output Current ±25 mA Vo = IV Sink 

Vo = 8V Source 

VIN Feedback Input Voltage Range Vss -15 Voo + 15 V Typical Min and Max. 
Not 100% tested 

10M Operation Monitor -2.5 -4.5 mA VOM = 2.0V 
Output Current, Source 

11/0 I/O Output Source Current -4.0 -10.0 mA VI/O = Voo -1.0 

V I/O Remote Alarm Trigger Voltage 0.6 Voo V Sink Current 20mA 
typical at Voo = 4.5V 

VIH _ON LED Supervisor, upper Voo - 0.8 Voo - 0.2 
Threshold Range 

VI-OFF LED Supervisor, Sale Region Voo - 2.5 Voo - 0.8 V 

VIL _ON LED Supervisor, lower Voo - 4.0 Voo - 2.5 
Threshold Range 

ILEO LED Output Source Current -10 -20 mA VLEO = 5V 

TLEO Photodiode Sample Pulse 1.0 sec losc = 485 Hz 
Period (Smoke Detected) 

TLEO Photodiode Sample Pulse 8.0 sec lose = 485 Hz 
Period (Smoke Detected) R(7) = 22 meg n 

Voo Supply Voltage 7.0 9.0 10.0 V 

100 Average Standby Supply Current 6.0 10.0 I!A R(7) = 22 Meg n 
V 00 = 9.0, Non-Alarm Mode 
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Pin Definition 
SD2 

Pin Name Function 

1 Photodiode Input Connect the cathode of a VTS-4085S, or equivalent, to pin 1. Connect the anode to V 00' The 
typical allowed signal range is from Voo to Voo -1.0V. 

2 Memory Capacitor Input The capacitor may range from 0.Q1 ~F to 0.05~F and should have low leakage. The detector 
sensitivity increases with increasing capacitance. 

3 Latch/Reset Input When connected to V 00' the detector will latch on at the first detection of smoke alarm. When 
connected to V 55' the alarm will not latch on detection of smoke and the low battery condition 
will not override the smoke alarm condition. Reset after latching is accomplished by 
momentarily connecting this pin to VSS until the horn silences. The Latch/Reset Input only 
affects the local smoke alarm response. 

4 Low Battery Threshold The nominal threshold of the battery alarm is 7.7 volts. The alarm can be raised by connecting 
Adjustment a resistor to ground, and lowered by connecting a resistor to Voo' 

5 Smoke Sensitivity Adjustment A resistor or potentiometer to ground is used to adjust the duration of the LED pulse and 
thereby the Smoke Sensitivity. Pulse duration is proportional to the resistor value and varies 
approximately 100~sec per megohm. 

6 Horn Modulation Control Input When connected to V 00' the Horn will pulse ON and OFF at approximately 8 Hz, with the ON 
time exceeding the OFF time. When connected to V 55' the "Smoke" alarm will sound the Horn 
continuously. This control only affects the "Smoke" alarm condition. 

7 Timing Resistor A nominal resistor value of 22 megohms to V 55 sets the oscillator frequency to 485 Hz. Thus: 
a) The IR LED pulses every 8 seconds in standby. 
b) The OPERATION MONITOR LED pulses very 35 seconds in standby. 
c) The Horn modulation (ON-OFF) frequency is approximately 8Hz. 
d) The Low Battery or LED SUPERVISOR trouble pulse to the Horn will occur every 35 

seconds, with 17ms duration. 
e) The IR LED will pulse every 1 second when smoke is detected. 
f) The Horn will be silenced just before each IR LED pulse for 4.2 ms, to reduce electro-

magnetic interference. 

8 Vss Connect this pin to circuit common, the lowest potential. 

9 Horn Output 2 This terminal is connected to the brass electrode of the piezoelectric horn. 

10 Horn Output 1 This pin is connected to the large silver electrode of the piezoelectric horn. 

11 Horn Feedback This pin is connected to the small silver electrode of the piezoelectric horn. 

12 Operation Monitor This output is a current source of 4mA for driving a visible LED. The LED will flash for 17ms 
every 35 seconds under normal conditions. The LED will be ON continuously when smoke is 
first detected. This occurs before the alarm sounds and indicates that the detector is in speed-
up mode (1.0 second LED pulse period). This output indicates which unit is alarming in mul-
tiple station applications. When this output is used for both local LED indication and remote 
logic, a resistor must be placed in series with the LED. 

13 Multiple Station InpuVOutput This InpuVOutput may be connected via twisted pairs to at least 20 other units. The output 
goes high after at least two consecutive smoke detections have been made. The output 
structure allows units of different operating voltages to be connected together with no -impairment of performance or excessive loading ofthe higher voltage units. There is an active 
pull-down on the output. Because of the high currents sourcing capability of the output, this 
pin should never be connected to V 55 via a low impedance path. An Input level of greater than 
0.6Voo volts is required to ensure a local alarm. 

14 LED Supervisor This pin must be connected to the LED circuit as shown. Failures detected are open or shorted 
conditions in the LED and Driver circuit. A failure is indicated by a local pulsed trouble alarm. 
To defeat this feature, pin 14 must be tied to a voltage about 1.5-volts below V 00' or to pin 2 
in most applications. 

15 LED Pre-Driver Output This terminal can source about 13mA. The output voltage is zener clamped at approximately 
6.7Vand the current becomes limited. The LED current set resistor may be put in the collector 
circuit, below the LED, butthe LED current and therefore the Sensitivity of the smoke detector 
will vary with supply voltage. 
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Pin Definition (cont.) 
SD2 

Pin Name Function 

16 Voo This pin is connected to the positive battery terminal. Pin 16 should be solidly connected to 
the V DO side of both the photodiode and the memory capacitor. A V DO guard-ring type foil path 
around pins 1 and 2 will enhance noise immunity of the detection circuit. This circuit will 
operate from 7 to 1 0 volts, although average standby current will increase with supply voltage. 
Protect the integrated circuit from polarity reversal. 

9,10 Alternate Driver for Electro- When the smoke detector circuit is used to drive either a transistorized mechanical or electro-
Mechanical Horns mechanical horn, the feedback (pin 11) must be connected to Voo. When an alarm condition 

is not present, pin 10 will be at V DO and pin 9 will be at V ss. When an alarm condition is present, 
pin 10 will switch from V DO to V ss and pin 9 will switch from V ss to V DO. Both horn outputs are 
capable of sinking or sourcing more than 1 OOmA at a 9-volt supply voltage. Limit the steady 
state on current to 25mA. 

Transistorized Mech. Horn The control tab of the horn is connected to pin 9 and pin lOis left open. 

Electro-Mechanical Horn Pin 9 is connected through a resistor to the base of an NPN horn driver transistor. Pin lOis 
left open. 

Timing Waveform 

SMOKE 
CONDITION 

LED 
PRE·DRIVER 
(PIN 15) 

OP/MON 
(PIN 12J 

I/O 
(PIN 13) 

HORN 1 
(PIN 10) 

HORN 2 
(PIN 9) 

MODE 

LOW BATTERY 
CONDITION 

I 
I I 
I I 

I I 

f.oj"<---f--j ---+-.----355----+----~_j 

Single Smoke 
Detection 
Latch Mode 

i : n n: n n No I n 
~ I~::~~~.~.::~;:::~I~ LJ=-: I_S_n_'o_ke _____ ~. ~. ____ ~ _____ ___ 

t+-- 85 _j" 85 _I" 85 -j" 85 _I" 85 -j .. 85---+1 

III 11111 1111 III I 11111I111 III 1 
---.j k- 0.55 -..! k- 105 

17ms 

~I+--I I-

~ __ ~r--l~ ________ ~ Remote r 
Input 

'----' 

LJ :=:=;u 2--,-1 -----' L 
Trouble Alarm Low Battery 
Pulse Override 

____ -JnL-_...J1l ~ i==.: 

Reset 

Low Battery Condition 
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Truth Table 
Input Conditions Output Conditions 

Alarm Status Smoke Low 
Batt. 

Standby F F 
Remote F X 
Smoke F X 
Local T(A) X 
Smoke T(A) X 
Local T(B) F 
Smoke T(B) F 

Latched T(B) T 

Low Batt F T 

LED Sup'r F X 
Batt Disable F T 

Horn Disable X X 
Key: T - Logical TRUE, Analog Condition 

F - Logical FALSE, Analog Condition 

LED 
Sup'r 

F 
X 
X 
X 
X 
X 
X 
X 
X 
T 

F 
X 

Pin 3 Pin4 Pin 6 Pin 11 Pin 13 Ping Pin 10 Pin 12 
Latch Batt Mod'i Fdbk 1/0 H2 H1 OPIMO 

X N X H4 N L H pI 

X N L H4 H H5 L5 pI 

X N H H4 H H5.6 L5.6 pI 

L N L H4 N H5 L5 H 

L N H H4 N H'·D L'·D H 

H N L H4 N H5 L5 H 

H N H H4 N H'·D L'·D H 

H N X H N L H H 

X N X H4 N Ll HI pI 

X N X H4 N Ll HI pI 

X H X H4 N L H pI 

X N X L N L H X 
Notes: 1. Pulsed to opposite state ONCE every fourth PULSE on pin t 5. 

2. Normal Sample Rate, Typical 8 seconds. 
3. 8 Times Normal Sample Rate, Typical t .0 second. H - Logical HIGH, Digital Level or Driver Sourcing 

L - Logical LOW, Digital Level or Driver Sinking 4. When used with a piezo horn, this signal is oscillating,but considered HIGH. 
P - Output PULSE HIGH, Normally LOW 
N - No Signal Applied / Open 
X - Unspecified 
A - After two consecutive smoke detections 
8 - After one smoke detection 

Block Diagram 

5. When used with a pieza horn, this signal is oscillating. 
6. Signal will be in non-alarm state 37.5% of time. 

o!~::::::::::::::::::::::::::~------------V-D-D-~l16 VOD 

BA~~~RV ~~----.=ll~>-------ii 
ADJUST 

LED 
SUPERVISOR 

,4 

H--r::~ SoPEED·lJP 

H-----I:>-..... ------7"=o3 110 

FEEOBACK 

HORN 1 

HORN2 

SENSITIVITY o2.5L-----Ir;;;;;;;;;---;~1J1-----------+_tI>_r------~~ LED 
ADJUST PRE·DRIVER 

R:~~~OGR 0.:.'=-____ --1 

vss~tl~vs~s __ ~::::~ __ ~::::::~==~::~ __________ ~ 
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X 
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Pin 15 
LED 
p2 

p2 

p2 

p3 

p' 
p3 

p3 

po 

p2 

p2 

p2 

X 



Operation 
This device utilizes low power CMOS technology to provide all of 
the necessary functions of a battery operated. photoelectric smoke . 
detector using a minimum of external components. . 

The LED PRE-DRIVER output pulses an external transistor which 
in turn. switches on the infrared light emitting diode at a very low 
duty cycle. The desired IR LED pulse period is determined by the 
value of the external timing resistor. The Smoke Sensitivity is 
adjustable through a trimmer resistor which varies the IR LED pulse 
width. 

The light sensing element is a silicon photovoltaic cell which is held 
at near zero bias to minimize leakage currents. The circuit can 
detect signals as low as 1 mV and generate an alarm. The IR LED 
pulse repetition rate increases when smoke is detected. 

For use with a 9-volt battery. an internal zener is incorporated into 
the IC. When the minimum battery voltage is reached (tested during 
the IR LED on pulse). the output produces a short trouble alarm 
pulse or "blip". The horn is pulsed after every fourth IR LED pulse. 
When the alarm mode control is set for non-latching opera-

SD2 

tion. the unit will sound a continuous alarm when smoke is detected 
even during low battery conditions .. When the alarm mode control 
is set for latching operation. the low battery trouble alarm will 
override the smoke alarm. in accordance with UL217specifications. 

The LED SUPERVISOR tests for open or shorted conditions in the 
LED and Driver circuit. For either condition of the IR LED when 
pulsed. failure of the forward voltage to fall between two limits 
produces a trouble alarm pulse on the Horn after every fourth LED 
pulse. 

The Input/Output terminal (1/0) is used to interconnect SD2 units for 
multiple station applications. 

The OPERATION MONITOR pulses a visible LED after every 
fourth IR LED pulse to indicate device operation. For a local Smoke 
detection the LED is driven continuously. 

The Horn Driver circuit self-oscillates with a piezoelectric element 
or enables an electro-mechanical horn when pin 11 is connected to 
VDD• 

Typical System --- Non-Latching Single Station 

SMOKE CHAMBER 

r--, NOTE 1 

I I 
100~F 

* 
lK I IR I 

I LED I 

:NOT~ 
I 2 I 
L_..J 

LOW 
BATTERY 4 
DISABLE SD2 ALARM 

= 2M!l 

22MSl 

-= 

16 

15 

14 

13 

12 

11 

10 

30K 

t::::=J 
PIEZOELECTRIC HORN 
CATT -101FB 

Notes: 1. IR Diode RCA Type SG 1010A or Spectronics Type SE 5455-4 
Cleirex Type CLED-l 

2. I R Photo detectors Vactec VTS4085 
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Typical Performance Curves (T A = 25°C unless otherwise noted) 
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a SD3A 
"--'-' §upertex inc. 

Ionization Chamber Type 
Smoke Detector Circuit 

Ordering Information 
Package Order No. 

14 Pin Plastic SD3AP 

Features 
0 Capable of Directly Driving Piezoelectric Horn 

0 Multiple 1/0 Station Capability 

0 Low Battery Level Beep Alarm 

0 Continuous or Intermittent Alarm 

0 LowPower Consumption - 10j.1A Maximum 

0 High Noise Immunity CMOS Technology 

0 Meets UL217 Requirements 

0 Uses Economical Zinc Carbon 9V Battery 

0 No Voltage Detection Adjustment Necessary 

0 Optional Battery Impedance Check 

Absolute Maximum Ratings 
Storage Temperature Range 

Operating Temperature 

Supply Voltage +1S.0V 

Voltage on All Other Pins -O.3V to Voo + O.3V 

Power Dissipation 300mW 

Relative Humidity Range 
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General Description 
The SD3A is a CMOS integrated circuit designed for an ionization 
chamber type smoke detector that directly drives a piezoelectric 
horn. It satisfies UL217 requirements and is available in a 14-lead 
plastic DIP. 

Designed and built for an efficient, low component count, smoke 
detector system, the SD3A has numerous features that allow 
increased alarm effectiveness and reduced false triggering. With 
an improved offset voltage and built-in hysteresis, this device 
requires less ion source and has increased sensitivity. 

The horn output of this circuit can be a continuous or intermittent 
alarm. An optional LED indicafor can be used to monitor the 
battery level. The SD3A operates on a single 9-volt alkaline or zinc 
carbon battery. It also may be used in multiple station connection 
applications. 

Pin Configuration 

N/C IclN 

BAIT 

1/0 ICR 

Voo 10 H3 

9 H2 

H1 GND 

top view 

14-pin DIP 



DC Electrical Characteristics 
SD3A 

Parameter Symbol Min Typ Max Units Conditions 

Operating Voltage Voo S.O 10.0 V 

Supply Current 100 7.0 10.0 ~A Voo = 9.0V; lED not con't 

Ionization Chamber Input 1/2Voo - 0.15 1/2Voo 1/2Voo + 0.15 V VIR = floating 
Reference Voltage VIR 0.5 Voo - 3 V VIR tied to external 

resistor 

Ionization Chamber Input II 1.0 pA Input Voltage = 9.0V 
leakage Current 

Ionization Chamber Input Vos 50 150 mV 
Offset Voltage 

Input/Output Alarm VI/O 3.0 V 
Trigger Voltage 

Input/Output Drive Current 1110 -3.0 -5.0 mA Voo = 7.0V; VIO = S.OV 

Operating Voltage Voo 7.5 7.7 7.9 V No Adjustment 
low Voltage Detection Necessary 

Horn Current I HORN 
-25 mA Voo = 7.0V; VHORN = 1.0V 

H2,H3 25 mA Voo = 7.0V; VHORN = 5.0V 

lED Current ILEO 2 4 mA Voo = B.OV 

Clock Period Ie 20 40 SO sec CL = 1~F; Voo = B.OV 

Clock ON Time tON 10 20 30 msec CL = 1~F; Voo = B.OV 

lED Flash Period tLEO 10 30 sec CL = 1~F; Voo = B.OV 

Horn Pulse ON/OFF Time tose 0.5 sec Intermittent Mode Only 

Pin Definition 
Label SD3APIn Function 

ClK 11 Clock oscillates with a nominal period of 40 sec when an external 1 ~F capacitor is connected to 
the clock lead. 

ICR 12 The Ionization Chamber Reference Input is connected to the other side of the Ionization Chamber 
comparator. It is set at 1/2 Voo generated by an internal resistor network. 

ICIN 14 The Ionization Chamber Input has high input impedence and is connected to one side of the 
Ionization Chamber comparator. 

I/O 3 Input/Output terminal can drive up to 20 units using a simple two wire bus. 

lED 4 An optional light Emitting Diode can be attached to this lead to monitor operation of the SD3A. 

Voo 5 Power Supply. 

H1 7 The Horn Driver Feedback Input is used for a piezoelectric horn feedback connection. 

GND B Ground. 

H2 9 This horn driver output connects to the brass disc of the piezoelectric horn. 

Hs 10 This horn driver output connects to the top electrode of the piezoelectric horn. 

lVR 2 For low Voltage Detection Point Adjustment. 

OPT S This pin controls the type of horn drive. When tied to V DO' the horn output is continuous. When this 
pin is left open, the horn output is intermittent. 

BATT 13 This lead is for battery Test. 
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Block Diagram 

DPTo>------I 

Operation 
The SD3A is specifically designed to directly drive a piezoelectric 
horn. In this circuit the ionization chamber input (lCIN) is connected 
to the first input of a voltage comparator which responds to a voltage 
drop by activating the horn. The other input of the voltage compara
tor is connected to an internal reference voltage preset at V Dr/2. 
This reference voltage can also be adjusted externally by a resistor 
or potentiometer tied to the ionization chamber reference input 
(lCR)' Adjustment of the bias voltage sets the sensitivity of the 
chamber to the smoke. 

The horn output of this device can be connected to an electrome-

LED 

LV, 

LED 

", 
150K 

"2 
I. 5M 

"3 

PIEZOELECTRIC HORN 

VDD 

VDD 

SD3A 

chanical horn through an external resistor. The piezoelectric horn 
drive provides a feedback lead for resonance oscillation to boost 
the sound output level at a modulated tone to increase the horn 
effectiveness. 

Low voltage is detected by the internal zener reference and voltage 
detection circuitry. This design allows either utilization of the preset 
low voltage detection level or external adjustment using a resistor 
tied to the low voltage reference (LV R) lead of SD3A. The preset low 
battery voltage detection level is at 7.7 volts ± 2.0V. Several 
connection options are illustrated in Figures 1, 2 and 3. 

1 
IC, 

SD3A Ie! ~ 

,,", T 
9V 

ALKALI NE 
OR ZINC 

CARBON 
BATTERY 

DUAL IONIZATION CHAMBER 

Figure 1. SD3A with a Daullonization Chamber and Piezoelectric Horn together with an LED as battery connection indicator. 
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eF 
)OOuF 

9V 
BATTERY 

r-

ElECTRO
MEeHAN I CAL I 
HORN I 

= 

lEO 

LV, VOO 

lEO 

H, SD3A 

H2 

HJ ONO '/0 

", 
I C IN 

elK 

! " 
I 

__ J 
OUTER 
ELECTRODE 

~ ______ ~I~eO~l~lE~e~TO~'~'___ ~_'~T~E~ST~~4 
ELECTRODE ELECTRODE 

AMER5HAM SOURCE 
OSCA3DR ELECTRODE 

~QuIVALENT 

lOOK 

TEST ~ 
PUSH 

SUTTON 

SD3A 

Figure 2. SD3A with an Amersham DSC A3 Concentric Chamber and an electromechanical Horn. Special features are optional 
R1/R2 resistor network for adjusting comparator trip voltage and built-in test electrode for in-circuit alarm test. 

30K LEO 

voo OPT lOuF 

O.2uF 
lV, 

2N3906 lEO ", 
BATT 
H, SD3A I C IN 

'SDK 9V 
H2 ALKALI NE 

I. 5" OR ZINC 

H) CARBON 
BATTERY 

DUAL ION I ZAT I ON CHAMBER 

Figure 3. SD3A with a Dual Ion Chamber, Piezoelectric Horn, LED, Battery Impedance Check, and Intermittent Horn. 

Multiple Station Connection 
The SD3A can drive up to 20 units simultaneously. When any unit 
detects smoke, all the units are triggered. However, when only 
one unit gives a beep indicating low battery level, only that unit 

STAT'ON 1 

beeps. Multiple station connection of SD3A devices requires only 
a simple two-wire bus. 

STATION 2 STATION 20 
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Surface Mount Packages 

Various surface mount packages are available for HVCMOS, DMOS, and CMOS devices. Refer to the respective product data sheet for 
availability and package outline for detailed dimensional drawings. This section also includes lead bend and taping options. 

16 Terminal 
Ceramic Chip Carrier 

16-Lead * 
Small Outline 

*300 mil wide body. 

28-Lead Plastic Quad 
"J" Bend 

20-Lead * 
Small Outline 

13-1 

Type "C" Leadless 
20 Terminal 

Ceramic Chip Carrier 

28-Lead * 
Small Outline 

36-Leaded Ceramic Chip Carrier 
Available with "CR", "CF", and "CS" 

Lead Bend Options 



44-Lead Plastic and Ceramic Quads 
"J" Bend 

84-Terminal Ceramic Chip Carrier 
Type "B" 

84-Lead Plastic Quad 
"J" Bend 

Die on tape 
(for Tape Automated Bonding) 

13-2 

80-Lead Plastic and Ceramic Quads 

o 
o 
o 
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Lead Bend Options 

Lead bend options are available in order to retrofit existing boards with small, cost effective, pin-compatible TO-92 packages, or for the 
purpose of surface mounting. 

I ~g 
~ ~~~. ~ 

~ 
: .050 + .010 

.050 + .010 

t 

I ~\---I ~.010 
L--. ----.JF '----1 ---r 

Figure 1 
TO·92 leads bent for TO·18 or TO·52 pin circle (Ordering information: Option P015)' 

.050 ± .01 0 --1 J--L 
I .050 ± .010 

Figure 2 
TO·92 leads bent for reversed TO·18 or TO·52 pin circle (Ordering information: Option P01S)' 

*Lead lengths are those of original components as shown in the Package Outline Section (i.e., uncropped, unless otherwise specified). 
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~-===::=:-=-3 -----. 
.100 ± .010 

l 
.100 ± .010 

~::::=:=3 -----.i 

Figure 3 

I 

~ i1c;oo '1-- L' __ .100 
±.010 

TO-92 leads bent for TO-5 or TO-39 pin circle (Ordering information: Option P017)* 

-;=-===:::::-=-3 -----. 
.100±.010 ; 
.100±.010 

~==3 -----.i 
I 

--m~ 
~!~~OO -- L' 

__ .100 
±.010 

Figure 4 
TO-92 leads bent for reversed TO-5 or TO-39 pin circle (Ordering information: Option P018)* 

1- ------------=±! 

Figure 5 
TO-92 leads bent for TO-220 (Ordering information: Option P011)* 

*Lead lengths are those of original components as shown in t~9 Package Outline Section (Le., uncropped, unless otherwise specified). 
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-r 
0.175 
0.185 

0.185 1_ 0.175 _1 

L L---- ---------'---

I--- 0.190 __ 
0.160 

1----- 0.375 Max. ------1 

0.135 
0.145 

LLI 
[ 0.002 

0.025 
tj'l-
Nominal~ 

Figure 6 

0.226 Max. 

TO·92 for surface mounting. Leads formed for pad spacing of 0.100" center to center 
(Ordering information: Option P010) 

~r-------~~~ 
0.175 
0.185 

Lr-------~ 

-t 
0.135 
0.145 

I-- 0.175---1 
I 0.185 I 

~L=+=======,---_~~ 
0.002 J : =-t 0.010 
0.025 j... ......... ___ 0.295 -----1 0.015 

0.315 

Figure 7 
TO·92 for surface mounting. Leads formed for pad spacing of 0.050" center to center 

(Ordering information: Option P012) 
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TO-92 Taping Specifications and Winding Styles 
(per EIA Standard RS468) 

STYLE A 
STYLE A IS PREFERRED 

ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE 

STYLE B 

FLAT SIDE OF TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPE ON REVERSE SIDE) 

STYLE C 

FEED 
ROUNDED 
SIDE 

ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE 

FLAT SIDE Of TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPE ON REVERSE SIDE) 

Extraction force 
Min 300gf 

fr 

STYLE E 

STYLE E IS A PREFERRED STYLE 

FLAT SIDE 

FEEO-~ ______ --" 

FLAT SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE 

STYLE F 

ROUNDED 
1'--_L1-t_-.llLl1',SlOE 

ROUNDED SIDE Of TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPE ON REVERSE SIDE) 

STYLE G 

FLAT SIDE 

FLAT SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE 

ROUNDED SIDE OF TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPE ON REVERSE SIDE) 

13-6 

P 12.7±0.5 Ho 16±0.5 

Po 12.7±0.2 F 5±0,s -0,2 
P, 3.S5±0.5 F,-F2 ±0.3 

P2 6.35±0.5 Do 4±0.2 

P3 6.35 t 0.7±0.2 

W 1S:6:~ Ah 0±1 

Wo 6±1 d O. 50 :g:g~dia. 

W, 9±0.5 R O.S 

W2 Max. 0.5 Ct 45°-60° 

W3 Min.4.5 L Max. 11 

H 19.5±0.5 Ac 0±0.5 

All dimensions in millimeters. 

STYLE P 

ADHESIVETAPf: 

CARRIER STRIP 

ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE 

8r~~~61~SG E8~~~~l~16~.~CX~~~ ~p:N~b ~Z6 w~I~~im OF 
THE BOX THE DEVICES ARE FEO FROM. 

STYLEM 

FEEO / 
FlAT SlOE 

~~~~~~~~~~AOHESIVETAPE 
~ ... .:.:.::::: CARRIER STRIP 

FLAT SIDE OrTRANSISTOR AND ADHESIVE TAPE V1SIB!.~ 

STYLE M AMMO PACK IS EQUIVALENT TO STYLES E, F, G, H OF REEL PACK 
DEPENDING ON WHICH BOX·FLAP IS OPENED AND WHICH END OF 
THE BOX THE DEVICES ARE FED FROM. 
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Package Outlines 

, 
®"'~.==='=:::;:;=====~ 
@.450+,030 

r 

1-Source 
2·Gate 
3-Drain 

To-39 Melal Can Package 
3·Lead 

Note: Circle (i.e., ®) indicates JEDEC Reference. 

TO·3 Metal Can Packages 
2·Lead (Sleel) 

14·1 

1·Source 
2·Gate 
3·Drain 

2 MOUNTING HOLES 

O.lS6±.0059 

@ 

-t-----"ifiT'ii"~ .J ~ I 
(f) L·~~J' ~'l' '.::'"0"'0 1 LEAP PIA 

f~~ @ .OI5!.005 

@ .oso ;!:.. BEF~:E LEAD FINISli 

.100!.OCIS(!) 

Note: Excludes parts with 'R' prefix. 

TO·92 Plastic Package 
3·Lead 

.. 



® 
@ ,151±..002 

@ 
.215 ± .005 

8 t'B5:.~ 
---r 

1-5 
2-G 
3-D 

TO·52 Metal Can Package 
3·Lead 

t I 

fl======l 
8 1,150±.010 =Ff"i':'iF'T,:;=di 

® 

F .180±.005 @ 

I .05Q:t.003 ® 
.----1--

I 
.340t.010 

SEATING 
PLANE 

C9 050:1:003 

® 200± 010 

Note: Circle (i.e., ®) indicates JEDEC Reference. 

225t 025 @ 

~ 
'-G 
"2-D 

'-5 

100t010 ® 

C9 .540±.OlS 

L 
.015 ~~'o~-t 

TO·220 Power Package 
3·Lead 
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~ 

I 
®.290±.008 

L 

14 8 

P 
1 7 
~ ~ ~ ~ ~ ~ ~ 

f-----@ 

f ® .135±.Oro 

f 
©.150±.015 

t 

I 
®.295±.008 

L 

16 

D 
1 

J 

t 
@.130±.010 

f 
©.150±.015 

! 

Note: Circle (i.e.,@) indicate. JEDEC Reterence. 

G).100 

~ 

t 
@.035±.010 

J L®.018±.002 

14·Lead Ceramic Side Brazed Package 

9 

8 

L ® .050±.003 J L ®.050±.003 

@.800±.008 

~ 
f 

@.035±.010 

G).lOO J L ®.018±.002 

l6·Lead Ceramic Side·Brazed Package 

14·3 

L ® .300±.010 J 

TI I -
©.01O:'::.~~~ -- I.-

L @ .300±.010 J 



r 
®.295±.008 

L 

·r 
®.290 •. 00B 

L 
20 

) 

1 

18 10 

D 
1 9 

J L ® .050±.003 J L®.050±.003 

t--------@.900±.010 ---------1 

6).100 

-.--1 
t 

@.035±.010 

j L ®.018±.002 

18-Lead Ceramic Side-Brazed Package 

11 

10 

JL ® .050±.003 L®.050±.003 

~-------- @1.000±.010 ---------+1 

@.035±.010 

j~ ®.018±.002 

2O-Lead Ceramic Side-Brazed Package 

Note: Circle (I.e., @) Indicates JEDEC Reference. 
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~~ 'I 
L..J 

~,''''''''i 

t 
@.ID.01. 

! 

24-Lead Ceramic Side-Brazad Package 

II 

JL O_·IID 

1---------- @,._.o,. 

L...J .. 
©.O'O~·.1m - I--

L c .""'.0'0 ----I 

211-Lead Caramlc Side-Brazed Package 

Note: Circle (i.e .. ®) indicates JEDEC Reference. 
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I @,-- 'I 

'~ 
@.145"!:..010 ---.l r ~.010 

(0.15O±.015 I I 
~ " ~ I 0 1 

©O":~T 
L---@_o,.~ 

40-Lead Ceramic Side-Brazed Package 

Note: Circle (i.e., ®) indicates JEDEC Reference. 
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I 14 

® .248:t .003 

L '-.---.---.---,~~ 
JL 

1 '6 

@).060±.005 

@.760±.007 

L®.080:t· .005 

~ 
t 

@mo 

~ ~ ®.o18±.002 

14-Lead CERDIP Package 

® .288 

L~1 ~-.---.--.--,---~ 
j L @) .060±.005 J L ®mo :':. .005 

(9.150±.015 

@.760±.007 --------1 

~ 

-=-r 
@.020 

* ~ ~ ®.018±.002 

I tt=O'~ 

~.100 

16·Lead CERDIP Package 

Note: Circle (i.e., ®) indicates SEMI-STANDARD Gl.l STD. 1. 
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I 'S 

10 

® .268:t. .003 

L, 
~c=r=~=r==c=r==c=r~ 

~ L®.04S:':. .005 L (§ .060±.005 

1+-----@.S90±.00S--------I°1 

--L 
--r 

@.020 

(S).100 j L ®.01S±.002 

18·Lead CERDIP Package 

@uE[ ~ ~ ~~~ ~ ~ ~:I 
J L ® .060±.00SJ l- ® .025 !. .005 

1----- @ .950 ± .010 ------I 

f 
@.010±.002 

0 U 

j L @018±.002 

20·Lead CERDIP Package 

Note: Circle (i.e .• @) indicates SEMI-STANDARD Gl.l STD.l. 
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1------@1.2000.010-----I 

24-Lead CERDIP Package 

15 r' 
@-!- ) 

L~=-=-=--=--=-=-<~" 
~ ~ ~_a -J l-®'~5'-

1------@1.4"".OIO-----I'1 

~ ~ II =1" 
@L ./[1 @.Ot~_ + 

JL @.Ot ... ~ '-OI~ @"IIUII~ 

2B-Lead ,CERDIP Package 

Note: Circle (i.e., ®) indicates SEMI·STANDARD G!.! STD.!. 
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nn'nnnnnn mDDODDD • .. 21~ 

01 
-H- -- ---+--- .52.0! .006 

~~~~20~ 
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+-~~~~~-=f-~·"f;."'i~~"~-
.100 
TYP. 

t ® .16S±.OOS , 
© .l"30±.01S 

+ 

Note: Circle (I.e .• @ ) indicates JEDEC Reference. 

40·Lead CERDIP Package 

.. = 0.lS0 ~ 

JL® .0l8±.002 ~®l310±'010J 
14-Lead Plastic Dual·ln·Llne Packaga 
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®,[[: : : : : : : : I 
j L ®l .060! .005 --J L ® .025 !. .005 

I 1-----@ .750±.010 

16·Lead Plastic Dual-ln·Line Package 

®'L( : : : : : : : :I 
-l L- ®l.oso --ll ® .035 !. .005 

.----=~~_®._870 -=--==" , 
----1 

t 
@.020 

@.010±.001--tf--

JL ®.018±.003 "'0'~@j)'310±'OlO j 

18·Leed Plastic Dual·ln·Llna Package 

Note: Circle (Le., @) indicates JEDEC Reterenca. 
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®EJ::::::::::I 
J l-® .0116 ± .006 J L ® .065 ±. .005 

r. ---@I.030±.OfO------i 

r-.rr--: ---------, 
@ .170:!: .006 ~ 

t t 
(0. 150±.015 @ .020:!: .006 © .010 ~.: 

+ "=0·15' ~ 
~ ~ ®.OI8±.003 ~ ~ .310±,010J 

20-Lead Plastic Dual-In-Llne Package 

I------@ '.210 t .D'O -.,------1 

@ "_,t_ 

~ "T t
-

Note: Circle (i.e., ® ) indicates JEDEC Reference. 

1--- \9 .61Ot.Ol0 --J 
24-Lead Plastic Dual-In-Llne Package 
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1--------- @1.47. ---------

@.I&.U' .. 

t 

211-Lead Plastic Dual-In-Llne Package 

® 1---------- 2.050!,020-------~1 

.062 R. J 
.~&8 t .010 

~=r=FFFFFFF"FT~~~ 
j [o~cpoo. 

TYP, 

~ -
40-Lead Plastic DIP 

Note: Circle (i.e.,@) Indicates JEDEC Reference. 
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Note: Circle (i.e., ®) indicates JEDEC Reference. 

28-Lead Plastic Quad 
"J" Bend 

20-Lead SOW Package 
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20 

350':' 008 sa 

300':' ,DOS so. 

@ 

4 5 6 ., 8 

Circle (I.e., ® ) Note: . indicates JEDEC Reference. 

EPOXY 
SEAL 

16 Terminal C/C Package 

. 070 ~ .007 0 f .. aff. ,., • 

.016 min 

4· PLC'S 

.028 TVP,' 

,040 II 46° CHAMFER 

3· PLC'S REF .. 

o 

"c" Leadless 
Type I Chip Carrier 2O·Termlna 

14·15 

±.ooe .010 r 
'~1r 

GOLD PLATING 

BASE 
BLACK CE RAMie 

... 1 TERMINAL 



r 
.400 sq. ~.:: 

Note: Circle (i.e .• @) indicates JEDEC Reference. 

36-Leaded CtC 
Bend Option "CR" 

11-- .010 t .003 

I TYP. 

36·Leaded CtC 
Bend Option "CF" 
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Note: Circle (i.e .• @) indicates JEDEC Reference. 

11--.010 t .003 

I TYP. 

36-Leaded CtC 
Bend Option "CS" 

iiiiiiii 
"CF" 

"CS" 

"CR" 

36-Leaded CtC Bend Options 

.11,. 

j! 'O'0r
.010 In 1°32 ±.O03 

r~ 
.375 sq. 

L 

(For detail dimensions refer to package outlines) 
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PIn 1 

" .... 

CE= +'017=sJ 1.150 sq. _ .012 

• 710 _ mill. 

+ ------+---'*--1.(110 Jq. .:t .010 

84-Terminal Ceramic CtC 
Typs"B" 

~ ~ .050 ~. ! .006 

f-----------1.190· .005 __________ ---1 

1 r- ,050:': .001 Be 

{""'''"'" 
.450-----\ 

+------- ----& 1.190±.005 

-J 1-028 •• 002 

!-----------1.150 ~:~----------...;.I 

84·LeacI Quad Plaatle Chip Carrier 

Note: Circle (i .•.• ®) indicates JEDEC Reference. 
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LEAO'" I 

.!lSO!' .006 

" 

44-Lead Quad CERPAC "OJ" Package 

""'OO'-j 
.... 41 I 

--:---1 ----r 

~~~~~Ull~~~~~~uw~ 

~~~------------+----------~~~ 

JL-... 
10------___ I.OI4±mo -------~ 

SCALe:- lOX 

SO-Lead Quad CERPAC "OG" Package 

Note: Circle (i.e., ®) indicates SEMI-STANDARD Gt. t STD.!. 
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ll"':O::, h 
'.00' I~'I 

~ '-I 

CONTACT SURFACES TO BE 
CO-PLANAR YlITHIH!.ooa 

.Ol3t.006 

.640 ~-~ 
=OO!l 

J 

CONTACT SURFACES TO 8E 
CO-PLANAR WlmN ! .002 



Note: Circle (i e @ . .. , ) Indicates JEDE 

I 

PIN No. I IDENT.I 

+ 

I 

C Reference. 

44·Lead Plastic "J" • Bend 

eO-lead Q uad Plastic "PG" P ackage 
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DISTRIBUTORS INDIANA MILGRAY ELECTRONICS - REPRESENT A TlVES 
ARIZONA 

RM ELECTRONICS CO., INC. Rochester 
ALABAMA 

ARIZONA COMPONENT CO. 
(317) 291-7110 (716) 235-0830 

MACRO MARKETING 
(602) 269-5655 KANSAS OHIO 11513 S. Memorial Pkwy 

CALIFORNIA (NORTH) 
MILGRAY ELECTRONICS SCHUSTER ELECTRONICS Huntsville, AL 35803 

(913) 236-8800 (513) 489-1400 (205) 883-9630 
ALL AMERICAN TRANSISTOR (216) 425-8134 TWX: 810-726-2230 
(408) 287-0190 MARYLAND MILGRAY ELECTRONICS 
IEC MILGRAY ELECTRONICS- (216) 447-1520 

ARIZONA 
(916) 424-5297 Baltimore (800) 321-0006 

SMS & ASSOCIATES 

IEC (301) 995-6169 (800) 362-2808 
7807 E. Greenway Road, Suite 8 

(408) 435-1000 MILGRAY ELECTRONICS -
Scottsdale, AZ 85260 

Columbia OREGON 
(602) 998-0831 

CALIFORNIA (SOUTH) (301) 621-8169 SHELLEY-RAGON CALIFORNIA (NORTH) ALL AMERICAN TRANSISTOR (800) 638-6656 (503) 641-1691 
(213) 320-0240 CUSTOM TECHNOLOGY 

IEC SALES 
ELMO MASSACHUSETTS (503) 641-1690 514 Valley Way 
(818) 768-7400 J.V. ELECTRONICS OF 

ZEUS WEST BOSTON TEXAS 
Milpitas, CA 95035 

(714) 632-6880 (617) 657-6523 RM ELECTRONICS CO., INC. 
(408) 263-3660 - 3664 

DISTRIBUTED MICROTECH- ZEUS CONPONENTS (214) 263-8361 CALIFORNIA (SOUTH) 
NOLOGY (617) 863-8800 (214) 869-2080 ORION-ECLIPSE SALES, INC. 

(714) 921-1830 NU HORIZONS ZEUS COMPONENTS 828 E. Colorado Blvd., Suite F 

IEC (617) 777-8800 (214) 783-7010 Glendale, CA 91205 

(714) 837-9960 SALEM SCIENTIFIC MILGRAY ELECTRONICS (818) 240-3151 

NEUMANN ELECTRONICS (617) 927-5820 (214) 248-1603 FAX: (818) 240-3181 

(619) 695-3005 MILGRAY ELECTRONICS (800) 441-9078 ORION-ECLIPSE SALES, INC. 

(617) 657-5900 6905 Oslo Circle, Suite B1 

CANADA UTAH Buena Park, CA 90621 

MILGRAY ELECTRONICS- MICHIGAN IEC (714) 522-6310 

Toronto RM ELECTRONICS (801) 298-1869 FAX: (714) 522-6312 

(416) 756-4481 (616) 531-9300 MILGRAY ELECTRONICS 
(801) 272-4999 CALIFORNIA 

COLORADO MINNESOTA (SAN DIEGO) 
IEC ALL AMERICAN TRANSISTOR WASHINGTON EARLE ASSOCIATES 

(303) 292-6121 (612) 884-2220 SHELLEY-RAGON 7585 Ronson Road, Suite 200 
(206) 883-2220 San Diego, CA 92111 

CONNECTICUT NEW JERSEY IEC (619) 278-5441 

MILGRAY ELECTRONICS NU HORIZONS (206) 455-2727 TLX: 314285 EARLE SDG 
(203) 878-5538 (201) 882-8300 FAX: (619) 278-5443 

FLORIDA 
MILGRAY ELECTRONICS 
(609) 983-5010 CANADA 

ALL AMERICAN TRANSISTOR (800) 257-7111 R.N. LONGMAN SALES -

(305) 621-8282 GCI CORP. 
Kirkland 

ZEUS COMPONENTS (509) 768-6767 
168 Hymus Blvd. 

(305) 365-3000 Kirkland, Quebec 

MILGRAY ELECTRONICS NEW MEXICO Canada H9H 3L4 

(305) 647-5747 ELECTRONIC DEVICES CO., (514) 694-3911 

(800) 432-0645 INC. 
TWX: 610-422-3028 

(505) 884-2950 R.N. LONGMAN SALES -

GEORGIA Mississauga 

MILGRAY ELECTRONICS NEW YORK 1715 Meyerside Drive, Unit 1 

(404) 446-9777 ADD ELECTRONICS Mississauga, Ontario 

(800) 241-5523 (716) 924-4760 Canada L5T 1 C5 
(800) 962-2200 (416) 670-8100 

ILLINOIS (315) 437-0300 FAX: (416) 670-1384 

RM ELECTRONICS CO., INC. NU HORIZONS TWX: 610-422-3028 

(312) 364-6622 (516) 226-6000 R.N. LONGMAN SALES -

IEC ZEUS ELECTRONICS Coquitiam 

(312) 843-2040 (914) 937-7400 310-218 Blue Mountain Street 
_i 

MILGRAY ELECTRONICS MILGRAY ELECTRONICS -
Coquitlam, B.C. 

_I 
(312) 350-0490 Farmingdale 

Canada V3K 4H2 

(516) 391-3000 
FAX: (604) 273-5477 

(800) MILGRAY 
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COLORADO MARYLAND OHIO VIRGINIA 
FRONT RANGE MARKETING ROBERT ELECTRONIC SALES OMEGA SALES INC. DELTA III ASSOCIATES 
3100 Arapahoe, Road 5525 Twin Knolls Road 240 W. Elmwood Dr., 12616 E. Hampton Drive 
Suite 404 Suite 325 Suite 20165 Midlothian, VA 23113 
Boulder, CO 80303 Columbia, MD 21045 Centerville, OH 45459 (804) 379-1816 
(303) 443-4780 (301) 995-1900 (513) 434-5507 
FAX: (303) 497-0371 FAX: (513) 434-5772 WASHINGTON 

MASSACHUSETTS ELECTRONIC COMPONENT 
CONNECTICUT MILL-BERN ASSOCIATES OMEGA SALES, INC. SALES 
ED GLASS ASSOCIATES 2 Mack Road 20475 Farnsleigh Rd., Suite 106 9311 S.E. 36TH 
120 Sylvan Drive, Suite 2 Woburn, MA 01801 Shaker Heights, OH 44122 Mercer Island, WA 98040 
Englewood Cliffs, NJ 07632 (617) 932-2311 (216) 751-9600 (206) 232-9301 
(201) 592-0200 FAX: (617) 932-9594 FAX: (216) 751-7430 FAX: (206) 232-1095 
FAX: (201) 592-0488 

MICHIGAN OREGON WISCONSIN 
FLORIDA ARETE SALES ELECTRONIC COMPONENT JANUS, INC. 
DYNE-A-MARK CORP. 2260 Lake Avenue SALES W239 N 1690 Busse Road 
1001 NW 62nd Street, Suite 180 Ft. Wayne, IN 46805 15255 SW 72ND Avenue, Suite 203 
FI. Lauderdale, FL 33309 (219) 423-1478 Suite C Waukesha, WI 53188 
(305) 771-6501 Tigard, OR 97224 (414) 542-7575 
TWX: 510-956-9872 MINNESOTA (503) 245-2342 FAX: (414) 542-7634 

DYNE-A-MARK CORP. SMILEY-SCOn ASSOCIATES FAX: (503) 684-6436 

573 S. Duncan Avenue 9001 E. Bloomington Frwy, INTERNA TlONAL 
Clearwater, FL 33515 Suite 118 PENNSYLVANIA AUSTRALIA/ 
(813) 441-4702 Bloomington, MN 55420 (WESTERN) NEW ZEALAND 
TWX: 810-866-0438 (612) 888-5551 OMEGA SALES, INC. 

SOANAR ELECTRONICS 
DYNE-A-MARK CORP. 

FAX: (612) 888-9754 2431 Milton Road 
TEL: 038950222 

500 E. Semoran Blvd., Suite 15A MISSOURI 
University Heights, OH 44118 

TLX: 790-34303 
Casselberry, FL 32707 (216) 318-1404 

FAX: (038) 907198 BC ELECTRONICS 
(305) 831-2822 

500 Airport Road PENNSYLVANIA FAX: (305) 834-4524 SI. Louis, MO 63135 (EASTERN) 
AUSTRIA 

(314) 521-6683 ING. E. STEINER 
GEORGIA DELTA TECHNICAL SALES, TEL: (0222) 82-74-74-0 
MACRO MARKETING 

TWX: 910-762-0600 INC. TLX: 135026.EAS 
3040 Holcomb Bridge Road Willow Wood Office Center 

Suite J-2 
NEW YORK 3901 Commerce Avenue, BELGIUM 

Norcross, GA 30071 
GEN-TECH ELECTRONIC Suite 180 RODELCO NV ELECTRONICS 

(404) 662-5580 
SALES Willow Grove, PA 19090 TEL: 02 7205013 4855 Executive Drive (215) 657-7250 TLX: 61415 RODL B 

ILLINOIS Liverpool, NY 13088 TWX: 510-601-1858 FAX: 02 7202048 
JANUS CORP. 

(315) 451-3480 

650 E. Devon Avenue GEN-TECH ELECTRONIC TEXAS DENMARK 
Itasca, IL 60143 SALES T.L. MARKETING C-88 AS 
(312) 250-9650 (SOUTHERN TIER) 12200 Stem mons Frwy TEL: (1) 244888 
FAX: (312) 250-8761 5 Arbutus MR 97 Suite 317 TLX: 41198 

Binghampton, NY 13901 Dallas, TX 75234 FAX: (1) 244889 
INDIANA (607) 648-8833 (214) 484-6800 

ARETE SALES ED GLASS ASSOCIATES TWX: 910-861-4149 FINLAND 
918 Fry Road, Suite B 120 Syian Drive, Suite 2 FAX: (214) 241~9315 TURION OY 
GreenWOOd, IN 46142 Englewood Cliffs, NJ 07632 T.L. MARKETING TEL: 90 372 144 
(317) 882-4407 (201) 592-0200 7745 Chevy Chase Drive TLX: 124388 TURIO SF 
FAX: (317) 888-8416 Suite 360 

ARETE SALES NEW JERSEY (NORTH) Austin, TX 78752 FRANCE 
2260 Lake Avenue ED GLASS ASSOCIATES (512) 453-4586 A2M 

FI. Wayne, IN 46805 120 Sylvan Drive, Suite 2 T.L. MARKETING TEL: (1) 39549113 

(219) 423-1478 Englewood Cliffs, NJ 07632 810 Hwy 6 #120 TLX: 698376 

FAX: (219) 240-1440 (201) 592-0200 Houston, TX 77079 INTERNATIONAL SEMICON-
(713) 589-2763 DUCTOR 

KANSAS NEW JERSEY (SOUTH) TEL: 33 1 45 06 42 75 
BC ELECTRONICS DELTA TECHNICAL SALES, UTAH TLX: 614596 Attn: I.C.S. 
1140 Adams INC. FRONT RANGE MARKETING FAX: 1 45064699 
Kansas City, KS 66103 Willow Wood Office Center 7050 Union Park Center ASAP 
(913) 342-1211 3901 Commerce Avenue, Suite 440 TEL: 3 043 8233 
TWX: 910-749-6414 Suite 180 Midvale, UT TLX: 842698887 
BC ELECTRONICS Willow Grove, PA 19090 (801) 566-2500 FAX: (1) 30570719 
2421 Yellowstone 

(215) 657-7250 FAX: (801) 566-2951 

Witch ita, KS 67215 TWX: 510-601-1858 

(316) 722-0104 
TWX: 910-741-6804 
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HONG KONG 
A & N ENTERPRISES 
TEL: 5 461179 
TLX: 65218 MCLWW HX 
LEADERTRONICS CO. 
TEL: 3 890384/3 890385 
TLX: 32581 LADTC HX 
FAX: 3 7978429 

INDIA 
SARAS ELECTRONIC 
TEL: 044 3249 
TLX: 041-6937 PCOA IN 

ISRAEL 
E.I.M. INTERNATIONAL 
ELECTRONIC 
TEL: 03 9233257 
TLX: 922 381144 ElM IL 
FAX: 03 9244857 

ITALY 
SILVERSTAR 
TEL: 024996 
TLX: 332189 SIL 
FAX: 2435594 

JAPAN 
MICROTEK, INC. 
TEL: 03363231 
TLX: 781 27466 
FAX: 03 3695623 

SYSTEMS MARKETING 
TEL: 03-254-2751 
TLX: 781-222 5276 
FAX: 03 254 3288 

KOREA 
YEONIL CO., LTD 
TEL: 02 244 7492 1 
0224707067 
TLX: K241123 YEONIL 

LEADERTRONICS KOREA CO. 
TEL: 02 548 094 
TEL: 02 548 0943 
TLX: K32502 HOJIN 
FAX: 02 540-0608 

NETHERLANDS 
RODELCO B.V. 
ELECTRONICS 
TEL: 076 784911 
TLX: 54195 RODL NL 
FAX: 076 710029 

NORWAY 
E.B. NORTELCO 
TEL: 47 2 64 90 50 
TLX: 76743 TELCO N 
FAX: 47 2 64 74 00 

SINGAPORE 
SEAMAX ENGINEERING 
PRIVATE LTD 
TEL: 7476155 
TLX: RS 51147 SEAMA 
FAX: 65 7447653 

SPAIN 
AMITRON, SA 
TEL: 1 241 5402 
TLX: 45 550 AMIT E 
FAX: 1 248 79 58 

SWEDEN 
INTEGRERAD ELEKTRONIK 
KOMPONENTAR AB 
TEL: 08 80 4685 
TLX: 812 5126 INTEL 

SWITZERLAND 
EGLI FISCHER 
TEL: 01 20981 11 
TLX:53762 
FAX: 201 22 75 

TAIWAN 
COMMAX TECHNOLOGIES, 
INC. 
TEL: 02 772 7205 
TLX: 888816 CT ENT 
FAX: 02 752 2088 

SPIROX TAIWAN LTD. 
TEL: 02 565 2878 
FAX: 02 511 8255 

UNITED KINGDON 
KUDOS ELECTRONICS LTD 
TEL: 0734 351010 
TLX:847575 
FAX: 0734 351030 

WEST GERMANY 
INFRATECH 
TEL: 04 08 17 578 
TLX: 841213513 
SCANTEC 
TEL: 89134093 
TLX: 841 5213219 
TOPAS ELECTRONIC GMBM 
TEL: 0511 345691 
TLX: 9218176 
SCANTEC GMBH 
TEL: 07021 54027 
TLX: 7267486 
FAX: 7021 82568 
MILGRAY ELECTRONICS 
GMBH 
TEL:07161 73054 8 
TLX: 727269 MILO 
FAX: 07161 76855 
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SALES OFFICES 

Eastern U.S. - Supertex, Inc. 
120 Sylvan Avenue, Suite 3 
Englewood Cliffs, NJ 07632 
(201) 947-3844 FAX: (201) 947-2802 

Central U.S. - Supertex, Inc. 
7608 Fox River Court 
Fort Worth, TX 76112 
(817) 457-5677 FAX: (817) 457-9269 

Western U.S. - Supertex, Inc. 
22726 Islamare 
EI Taro, CA 92630 
(714) 533-0481 FAX: (714) 837-1564 

§upertex inc. 
Leadership in CMOSI OMOS Technologies 

1225 Bordeaux Drive • Sunnyvale, California 94088-3607 
TEL: (408) 744-0100· TLX: 6839143 SUPTX· FAX: (408) 734-5247 


