




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































@ Supertexinc.

Preliminary

32-Channel Serial To Parallel Converter
With Open Drain Outputs

Ordering Information

Package Options
Device Recommended 44 J-Lead Quad 44 J-Lead Quad Die in waffle pack
Operating V,,, max Ceramic Chip Carrier Plastic Chip Carrier

300V HV5530DJ HV5530PJ HV5530X
HVS5 220V HV5522DJ HV5522PJ HV5522X
HV56 300V HV5630DJ HV5630PJ HV5630X

220V HV5622DJ HV5622PJ HV5622X

Features General Description

Processed with HYCMOS® technology

Output voltages up to 300V using a ramped supply voltage
Sink current minimum 100mA

Shift register speed 8MHz

Polarity and Blanking inputs

CMOS compatible inputs

Forward and reverse shifting options

Diode to VPP allows efficient power recovery

44-lead ceramic surface mount package

oooooooooao

Hi-Rel processing available

Absolute Maximum Ratings

Supply voltage, V' -0.5V to +18V
Output voltage, V' HV5530/HV5630  -0.5V to +315V

HV5522/HV5622  -0.5V to +220V
Logic input levels' -0.5V to Vp, + 0.5V
Ground currrent? 1.5A
Continuous total power dissipation® 1500mW
Storage temperature range -65°C to +150°C
Lead temperature 1.6mm (1/16 inch) 260°C

from case for 10 seconds

Notes: 1. Al voltages are referenced to VSS'
2 Duty cycle is limited by the total power dissipated in the package.
3. Foroperation above 25°C ambient, derate linearly to 70°C at 12mW/°C.
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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 inkjet 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 of the 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 register to 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 recommended operating conditions unless noted)

DC Characteristics

HV55/HV56

Symbol Parameter Min Max Units | Conditions
oo Vpp supply current 15 mA | . =8MHz
FDATA = 4MHz
lopa Quiescent V,, supply current 0.05 mA | V=0V
loore) Off state output current 10 MA | All outputs high
All SWS parallel
g High-level logic input current 1 pA Viu=Vop
I Low-level logic input current -1 pA |V =0V
Vou High-level output data out Vpp - 1.0V v Ipout = ~100MA
HV 15.0 \ | = +100mA
Vo Low-level output voltage out Hvou =
Data out 1.0 \ lpout = +100pA
Voo HVoyr clamp voltage -1.5 \ loL = -100mA
AC Characteristics (v, = 12V, T, = 25°C)
Symbol Parameter Min Max Units | Conditions
foik Clock frequency 8 MHz
ty Clock width high or low 62 ns
toy Data set-up time before clock falls 25 ns
t, Data hold time after clock falls 10 ns
ton Turn on time, HV,,; from enable 500 ns | R =2KQto V,, MAX
tone Delay time clock to data high to low 100 ns | C_=15pF
towm Delay time clock to data low to high 100 ns C_=15pF
toe Delay time clock to LE low to high 50 ns
e Width of LE pulse 50 ns
toe LE set-up time before clock falls 50 ns
Recommended Operating Conditions
Symbol Parameter Min Max Units
Voo Logic supply voltage 10.8 15 \
Ver High voltage supply HV5530 and HV5630 0.3 +300 \
HV5522 and HV5622 -0.3 +200 \Y
Vi High-level input voltage Vip - 2V Voo v
Vi Low-level input voltage 0 2.0 \
fou Clock frequency 8 MHz
Ta Operating free-air temperature Commercial 0 +70 <
Military Hi-Rel (RB) -55 +125 °C
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Input and Output Equivalent Circuits

HV55/HV56

Voo

Vpp O—¢ —
- > % HVout
Input - — ¢————0 Data Out —
e [ = GND
Vss A
Logic Inputs Logic Data Output High-Voltage Outputs
Switching Waveforms
! | Vi
Data Input SO%X Data Valid XO%
! ! Vi
;
‘ tsu 1 th 1
| | U
' /__\ Vin
oo -—50_0/7‘/___\50% —~ .
| | ; ? Vie
I twh I twi -i |
i 1 ! I
i :r Von
50%
: He Ve
! 1
Data Out i toLH | !
| I
T 1
\%
| \50% ! oH
i H . VoL
] toHL | 1
1 ' 1
| |
! ! Viu
Latch Enable i % 50% SN 50% |
1 1 Vi
| | | |
| toLE i twie : tsie !
! I
7 v
" PP
Hour ' \ 10%
w S/R HIGH : ° VoL

:4——— ton ——-—»:
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Functional Block Diagram

HV55/HV56

Polarity ©
Blanking ©
Latch Enable O
RV oyt 1
Data Input O—— Latch F—D_iD
Clock O——] I HVoyr2
Latch —D_:) $—Q
32-Bit =
Shift
Register J\ = o~ (Outputs 3 to 30 not shown)
T 5 HV oyt 31
Latch 1L
T HVours2
Data Out 00— Latch [
Function Table
Inputs Outputs
Function — — N Shift Reg HV Outputs Data Out
Data CLK LE BL POL
1 2.32 1 2..32 *
Alion X X X L L * R On On..On *
All off X X X L H * L Off  Off...Off *
Invert mode X X L H L * L - F *
Load S/R HorlL { L H H HorL *..* * L *
Load X HorL T H H * L * L *
Latches X HorlL T H L * * o x k3 T *
Transparent L 1 H H H L. Off L *
Latch mode H l H H H H *.r On R *

Notes:

H = high level, L = low level, X = irrelevant, | = low-to-high transition.

*

= dependent on previous stage’s state before the last CLK | or last LE high.
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. . . HV55/HV56
Pin Configurations

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 Vg 2 HVout 16 24 Vg

3 HVout 18 25V, 3 HVout 15 25V,

4 HVout 19 26 Latch Enable 4 HVout 14 26 Latch Enable
5 HVout 20 27 Datalin 5 HVout 13 27 Dataln

6 HVout 21 28  Blanking 6 HVout 12 28  Blanking
7 HVout 22 29 N/IC 7 HVout 11 29 N/C

8 HVout 23 30 HVoutt 8 HVout 10 30 HVout32
9 HVout 24 31  HVout2 9 HVout 9 31 HVout 31
10 HVout 25 32 HVout3 10 HVout8 32 HVout30
11 HVout 26 33 HVout4 11 HVout7 33 HVout29
12 HVout 27 34 HVoutb 12 HVout6 34 HVout28
13 HVout 28 35 HVouté 13  HVout5 35 HVout27
14 HVout 29 36 HVout7 14  HVout4 36 HVout 26
15  HVout 30 37 HVout8 15 HVout3 37 HVout25
16  HVout 31 38 HVout9 16 HVout2 38 HVout24
17 HVout 32 39 HVout10 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 HVout 20
21 N/C 43 HVout 14 21 N/C 43  HVout 19
22  Polarity 44  HVout 15 22  Polarity 44  HVout 18

Package Outline
fos|fe| o7 e 51 ) sl el ol

N[ e o T
WAoo || ]{e

22
[21]
|20]
9]

I

[ollall= el -EIEIRIEE]

2]

2 3 3 2 2 S e

top view

44-pin J-lead Package
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@ Supertexinc.

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

Ordering Information

Package Options
Device 44 J-Lead Quad 44 J-Lead Quad Die in waffle pack
Ceramic Chip Carrier Plastic Chip Carrier
HV57 HV5708DJ HV5708PJ HV5708X
HV58 HV5808DJ HV5808PJ HV5808X
Features General Description

Processed with HVCMOS® technology The HV57 and HV58 are low-voltage serial to high-voltage paral-
Outout volt t0 80V lel converters wtih push-pull outputs.These devices have been

utput voltages up to designed for use as drivers for AC-electroluminescent displays.
Low power level shifting They can also be used in any application requiring multiple output
Source/sink current minimum 20mA higlj—voltage current sourcing and sinking capgbilities such as

driving plasma panels, vacuum fluorescent displays, or large

Shift register speed 8MHz matrix LCD displays.
Latched data outputs These devices consist of a 32-bit shift register, 32 latches, and

CMOS compatible inputs

Forward and reverse shifting options

Diode to V,,, allows efficient power recovery

44-lead plastic and ceramic surface mount packages

Ooooooooooaoao

Hi-Rel processing available

Absolute Maximum Ratings

Supply voltage, V' -0.5V to +18V
Output voltage, V., -0.5V to +80V
Logic input levels -0.5V to Vi, +0.5V
Ground currrent? 1.5A
Continuous total power dissipation® 1500mwW
Storage temperature range -65°C to +150°C
Lead temperature 1.6mm (1/16 inch) 260°C

from case for 10 seconds

Notes: 1. All voltages are referenced to V
2. Duty cycle is limited by the tota| power dissipated in the package.
3. Foroperation above 25°C ambient, derate linearly to 70°C at 12mW/°C.
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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 (HVout32). 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 (latch enable) input is high. The data in the latch is
stored when LE is low.



HV57/HV58

Electrical CharacteristiCs (over recommended operating conditions unless noted)

DC Characteristics

Symbol Parameter Min Max Units | Conditions
Ibo Vpp supply current 15 mA Voo = Vpp max
fok = 8MHz
lop High voltage supply current 0.5 mA | Outputs high
0.5 mA | Outputs low
lona Quiescent V,, supply current 0.5 mA | AV =VgorVy,
Vou High-level output 52 lo= -20mA
Data out 10.5 \' lo=-100uA
Voo Low-level output 8 v lo= 20mA
Data out 1 \ lo= 100nA
(™ High-level logic input current 1 pA Viu=Voo
he Low-level logic input current -1 pA V. =0V
AC Characteristics (v, = 12V, T, = 25°C)
Symbol Parameter Min Max Units | Conditions
fok Clock frequency 8 MHz
ty Clock width high or low 62 ns
tsy Data set-up time before clock rises 25 ns
ty Data hold time after clock rises 10 ns
ton: torr Time from latch enable to HV . 500 ns
tone Delay time clock to data high to low 100 ns C_=15pF
ton Delay time clock to data low to high 100 ns | C =15pF
toe Delay time clock to LE low to high 50 ns
tae Width of LE pulse 50 ns
tsie LE set-up time before clock rises 50 ns
Recommended Operating Conditions
Symbol Parameter Min Max Units
Voo Logic supply voltage 10.8 15 \
Vep Output off voltage -0.3 75 v
Vi High-level input voltage Vpp -2V Voo "
Vi Low-level input voltage 0 2.0 \"
fok Clock frequency 8 MHz
Ta Operating free-air temperature Commercial 0 +70 °c
Military Hi-Rel (RB) -55 +125 °C
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Input and Output Equivalent Circuits

HV57/HV58

Voo oy Vop — Vpp -
= = =
g g — >
- = )
Input —— — ¢———O Data Out O HVg,
= — R
& e “ —
= = R
GND GND — GND O—————
Logic Inputs Logic Data Output High Voltage Outputs
Switching Waveforms
I Vin
Data Input Data Valid XO%
! Vie
tsu th !

1
Clock 50% 50%
]

Data Out

Latch Enable

HVouyr
w S/R LOW

HVour
w S/R HIGH

{
1
|

toLH

Vou

VoL

Vou

Viu

|
|
I
|
|
|
|
|
L
T
.
|
|
T
!
|
|
1
I
!
|
|
|
|
|
|
|
|

Vor

Vou

VoL

Vou
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. . HV57/HV58
Functional Block Diagram

Ve o
Polarity O
Blanking O—
Latch Enable O |
> HV
Data Input  O— Latch ’_—D—:) L1 outt
Clock O—— J
Latch ‘—_DD_ﬂE Woure
32-Bit NS
A esghi g:er \J\ :F\ N ~ (Outputs 3 to 30 not shown)
HV
Laton P——D_.:)) >— outat
HV
Data Ot o o | >
Function Table
Inputs Outputs
Function — — — Shift Reg HV Outputs Data Out
Data CLK LE BL POL
1 2.82 1 2...32 *
All on X X X L L R H H...H *
All off X X X L H oLt L L...L *
Invert mode X X L H L * L —F L *
Load S/R HorlL T L H H HorL *..* * L *
Load X HorlL T H H * o * L *
latches X HorlL T H L oot - o *
Transparent L T H H H Lom. L = i
latch mode H T H H H H .7 H L *

Notes:
H = high level, L = low level, X = irrelevant, T = low-to-high transition.
* = dependent on previous stage’s state before the last CLK or last LE high,
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. . HV57/HV58
Pin Configurations

HV53 HV58

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 24V, 2 HVout 17 24V,

3 HVout 15 25 Vg, 3 HVout 18 25 Vy,

4 HVout 14 26 Latch Enable 4 HVout 19 26  Latch Enable
5 HVout 13 27 Dataln 5 HVout 20 27 Dataln

6 HVout 12 28  Blanking 6 HVout 21 28  Blanking
7 HVout 11 29 N/C 7 HVout 22 29 N/C

8 HVout 10 30 HVout32 8 HVout 23 30 HVout1t
9 HVout 9 31 HVout 31 9 HVout 24 31 HVout2
10 HVout8 32 HVout 30 10 HVout 25 32 HVout3
11 HVout7 33 HVout29 11 HVout 26 33 HVout4
12 HVout6 34 HVout 28 12 HVout 27 34 HVout5
13  HVout5 35 HVout27 13  HVout 28 35 HVout6
14  HVout 4 36 HVout 26 14 HVout 29 36 HVout7
15 HVout3 37 HVout25 15  HVout 30 37 HVout8
16  HVout2 38 HVout24 16 HVout 31 38 HVout9
17 HVout1 39 HVout23 17 HVout 32 39 HVout 10
18  Data Out 40 HVout 22 18  Data Out 40 HVout 11
19 N/C 41 HVout 21 19 N/IC 4 HVout 12
20 N/C 42  HVout 20 20 N/C 42  HVout 13
21 Polarity 43 HVout 19 21 Polarity 43 HVout 14

22 Clock 44 HVout 18 22  Clock 44  HVout 15

Package Outline
fos| o 7] eel o ]l o]

NN I I s i
N ||| ||o ]2 ][N ]|

-

BENANNEHEEE

=M=~
@ o O |-

2 3 3 1 2 2 K

top view

44-pin J-lead Package
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@ Supertexinc.

Preliminary
32-Channel +40V Liquid Crystal Display Driver
Ordering Information
Package Options
Device Plastic Ceramic 80-Lead Plastic Die
48-Pin DIP 48-Pin DIP Quad Gullwing
HV6008 HV6008P HV6008D HV6008PG HV6008X
Features General Description
Symmetrical £40V output swing The HV60 is a 32-channel liquid crystal display driver with 3-state
Active return to GND DMOS outputs. Each output can be set to +40V, -40V, or ground.
€ return to A symmetric waveform can be applied to a capacitive load using
15mA peak source/sink/GND current per channel the phase shift feature of the HV60.
+5V control logic 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
Phase shift control (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 |

Special shift register with clear

Output enable register will be in the return to zero state. Outputs with a logic “1”
Data out enable in their shift register will reflect the state of the phase shift pin.
1MHz shift register These outputs will be switched to V. when phase shift is high and

Vyw 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

AbSOI ute Maxi mum Rati ng S pulled low. With clear at a logic “1”, normal shift register operation

proceeds. The data output reflects the status of the 32nd shift

Ooo0OoooOooogao

Surface mount package available

Supply voltage, Vyp,' 6 register stage.
Supply voltage, V' +6
Supply voltage, V"2 +42V
Supply voltage, V,,'? -42V
Logic input levels Vpp + 0.3Vio Vy,, + 0.3V
Ground currrent? 700mA

Operating temperature range

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

|
Continuous total power dissipation® 1W ‘
i

Notes: 1. All voltages are referenced to Vss.
2. Duty cycle is limited by the total power dissipated in the package. :
3. Foroperation above 25°C ambient, derate linearly to 85°C at 15mW/°C. 1
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Electrical C,haracteristics (over recommended operating conditions unless notéd)‘ .

HV60

DC Characteristics o :
Symbol Parameter Min Typ Max Uhit§ "Conditions
V, V,=4V,V_ =-6V
I Y I t 22 500 L oo
D12 oo SUPPly curren Vor, HA V, =4V, V,,, = <6V
Viu Logic input high +2 Vooz v Vppy = 4.5V
Vi Logic input low Voos -2 V| Vppp =+4.5V
) . Vi, = -4.5V
V Logic output high 2 Vv DD1
on gic oulput g * Voo = +4.5V
. loy = -15uA
Voo Logic output low 2 v Io, = 2504A
g High-level logic input current +3 nA V= Voo Vppy o = Max
I Low-level logic input current -50 MA |V =0V, V= max
lop High voltage supply current +1 mA | Static, no load
v High voltage supply current +1 mA | Static, no load
Vou Qutput voltage high +39 \
v 5 Vpp, Vi = 240
oL utput voltage clamp -20 +20 mV 200
Vo, Output voltage low -39 v output
Z,, Output switch impedence high 1000 v V 20
=+
n n PP’ "NN ~ —
z, Output switch impedance clamp 500 Q I, = +15mA
Z, Output switch impedance low 700
lo DC output current Output Hor L 5 mA 1 output only
Data out Hor L 150 HA
AC Characteristics
Symbol Parameter Min Typ Max Units Conditions
bt Width of high clock phase TBD
e Width of low clock phase TBD
sy Data set-up time before clock rises TBD
t, Data hold time after clock rises 0 ns
Phase shift duty cycle 50 %
Recommended Operating Conditions
Symbol Parameter Min Typ Max Units
Voor Logic supply voltage -4 -6 v
Vop2 Logic supply voltage +4 +6 Vv
Vep High voltage supply +10 +40 Vv
Vin High voltage supply -10 -40 Vv
Viu High-level input voltage +2V Vope v
Vi Low-level input voltage -2V Vop v
lopk. Peak output current (any state) 80 mA
Ta Operating free-air temperature -10 +70 °C
fom Input data rate 1 MHz
fos Phase shift rate 1 MHz
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Switching Waveforms

Clock

Phase

Shift

SR #1

SR #2

SR #3

OuUT #1

OUT #2

OUT #3

+5V

-5V

+5V

-5V

-5V

+5V

-5V

-5V

ov

ov

oV
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Functional Block Diagram

Phase O
Shifter

Enable O

Vep

HV60

Data IN O———I T . q'—g‘—
b «HC
Clock O—
o)
VNN
~ ~
__ 32
Clear 0— Bit Vpp
Shift
Register
B
lln il S
O
o
O Data OUT VNN
Function Table
Inputs Outputs
Function Dlar:a CLK GlR Enable Pshha;: Shift Reg HV Outputs Data Out
1 2.32 1 2..32
CLR Reg X X X X ALLL ALL GND L
All output GND X X X L X oo ALL GND *
Load S/R HorlL T H L X HorL *..* ALL GND *
X L L.L GND GND...GND *
Output State X HorlL H H H H H..H Vee  Vep-Vep *
L L L.L Vv Vi Vi *

Notes:
X = Don't care

* = Dependent on previous stage's state before the last CLK

T = Low to high transition
H = High level
L = Low level
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Pin Configurations Hveo

28-Pin J-Lead 48-Pin DIP
Pin- Function Pin Function Pin Function Pin Function Pin Function
1 GND 28  Phase Shift 55 N/C 1 HVout 16 25  Vp,, (-5V)
2 N/C 29 N/C 56  +40V 2 HVout 15 26 Enable
3 N/C 30 Clock 57 N/IC 3 HVout 14 27 Vpp, (+5Y)
4 N/C 31 N/C 58  -40V 4 HVout 13 28 GND
5 N/C 32 N/IC 59 N/C 5 HVout 12 29  Data Out
6 N/C 33 Clear 60 N/C 6 HVout 11 30 HVout 32
7 -40V 34 N/IC 61  N/C 7 HVout 10 31 HVout 31
8 N/C 35 -5V 62 N/C 8 GND 32  HVout 30
9 +40V 36 Enable 63 N/IC 9 Vi 33  HVout29
10 N/C 37 N/C 64 GND 10 Ve 34  HVout 28
11 NC 38 45V 65 N/C 11 HVout9 35 HVout 27
12 HVout9 39 N/C 66  HVout 23 12 HVout8 36 HVout 26
13  HVout8 40 GND 67 HVout 22 13  HVout7 37 HVout 25
14 HVout7 41  N/C 68 HVout 21 14  HVout6 38 HVout 24
15 HVout6 42  Data Out 69 HVout 20 15 HVout5 39 Vg
16 HVout5 43 N/C 70  HVout 19 16  HVout4 40 NN
17  HVout4 44 N/C 71 HVout 18 17 HVout3 41 GND
18 HVout3 45 HVout 32 72  HVout 17 18 HVout2 42  HVout 23
19 HVout2 46  HVout 31 73  HVout 16 19  HVout1 43  HVout 22
20 HVout1 47  HVout 30 74 HVout 15 20 Dataln 44  HVout 21
21 N/IC 48 HVout29 75 HVout 14 21 GND 45  HVout 20
22 N/C 49 HVout 28 76  HVout 13 22  Phase Shift 46 HVout 19
23 Dataln 50 HVout27 77  HVout 12 23  Clock 47  HVout 18
24 N/C 51  HVout 26 78 HVout 11 24  Clear 48 HVout 17
25 GND 52 HVout25 79 HVout 10
26 N/IC 53 HVout 24 80 N/C
27 N/IC 54 N/C
Package Outlines
1= O s
—] —
—] 1
—] —
% -
-
4 41 —] —
— —
[ AT = =
, -
40 [— ]
—] —1
—] —
—] -
— -
= =
Index E =
N = =
—] 1
E —
1
] 54 24 [ 125
top view top view
80-pin Gullwing Package 48-pin DIP
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‘b Supertexinc.

HV6810

Preliminary

10-Channel Serial-Input
Latched Display Driver

Ordering Information

Package Options
Device 18-Pin Plastic 20-Pin Small
Outline Package
HV6810 HV6810P HV6810WG
Features
High output voltage 80V
High speed 5SMHz @ 5V,
Low power I, < 0.1mA (All high)

Active pull down 2.5mA min

Output source current 60mA

Each device drives 10 lines
High-speed serially-shifted data input
5V CMOS-compatible inputs

Latches on all driver outputs

OO0 oo0Do0oooDoo0oao

Pin-compatible improved replacement for UCN5810A
and TL4810A, TL4810B

Absolute Maximum Ratings'

Logic supply voltage, V2 7.5V
Driver supply voltage, Vg 90V
Output voltage oV
Input voltage -0.3Vto V, + 0.3V
Continuous total power dissipation

at 25°C free-air temperature 3

P-Package 875mW
Notes: 1. Over operating free-air temperature.

2. Allvoltages are referenced to Vqq.
3. For operation above 25°C free-air temperature the derating factor is
7.0mW/°C.
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General Description

The HV6810 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 10-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 10-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 HV6810 is characterized for operation from 0°C to 70°C.



. .. HV6810
Electrical Characteristics

DC Characteristics (v, = 5V +10%, Vg, = 60V, V4 = 0, unless otherwise noted)

Symbol Parameter Min Typ Max | Units Conditions
Vou High-level output voltage Q outputs 57.5 58 \ loy = 25mA
Serial output 4 4.5 \ Vpp = 4.5V, 5, = -100pA
Voo Low-level output voltage Q outputs 0.15 1 \ lon = TMA, Blanking input at V
Serial output 0.05 0.1 \ Vpp = 4.5V, | = 100pA
lou Low-level Q output current (pull-down current) 25 3.7 mA | T, =Max
IO(OFF) Off-state output current » 15 uA V,, = 0, Blanking input
T,y=Max atV,,
I High-level input current 1 HA V=V,
oo Supply current from V,, (standby) 10 50 pA All inputs at 0V, one Q output high
10 50 pA All inputs at 0V, all outputs low
leg Supply current from Vg 0.5 0.1 pA All outputs low, all Q outputs open

0.05 0.1 mA | All outputs high, all Q outputs open

AC Characteristics (Timing requirements over recommended operating conditions)

Symbol Parameter Min Typ Max | Units Conditions
twickr Pulse duration, clock high 100 nS
LIV Pulse duration, latch enable high 100 nS
tsuo) Setup time, data before clock 50 nS
o) Setup time, data after clock 50 nS
tornLen Delay time, clock to latch enable high 50 ns
tpd* Propagation delay time, latch enable to output 0.3 ns

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

Recommended Operating Conditions (Note 1)
Symbol Parameter Min Nom Max Units
Voo Supply voltage 4.5 55 Vv
Ves Supply voltage 20 80 \"
Vs Supply voltage \"
Vi High-level input voltage (for V= 5V) 35 0 5.3 v |
Vi Low-level input voltage -0.3 -0.8 \Y :
lon Continuous high-level output current 0 -25 mA :
Ty Operating free-air temperature 70 °C
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Input and Output Equivalent Circuits

Input Equivalent Circuit

oo ©

Input ©

Vss o

»i
»
»l

R

Output Equivalent Circuit

- - O Vgg
4 1
- ———— g
— [

— —— O Output

— = L
e o e A
—4 (=

o r 0

Switching

Waveforms

l-— tw(ckH) —

|
| + - Vm e e Vi
% % 50% A Last
Clock | 50 50% ?'°°k | Pulse Vi
! Vi nput |
i |<— ! CKH-LEH ——»{4———»;—— t w(LEH)
L —\ Vin
tsuD) “""——’:‘——"—'h(n) Latch 50% ‘ 50% v
: : v Enable | ¢ L
=g
ows X X XK X XXX -
ata % 50% %
AAAAT = AAAA | Ouput oS v\
IL
Input Timing Output Switching Times
Timing Diagram
Clock Il”””“””””“
Data In I Valid r Irrelevant
SR Contents Invaild I Valid
Latch I I
Enable
Latch . .
Contents Previously Stored Data I New Data Vaild
Blanking I |
Q Outputs I Vaild |
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. . HV6810
Functional Block Diagram

Logic Diagram (positive logic)

Blanking —C{>

Latch
Enable —[>———
Shift
Register Latches
Data Input 1D | C2
Clock c1 Rj o [ _D—m
| ;E: R2 g’; Lo2 '_D-oz
. ‘. . 6 Stages
s (Q3 thru Q8)
. Not Shown
L ¢ C:
| ::? R9 2§ Lco »——D—QQ
[ L c
L 1;? R10 2; LC10——D—Q10
N Serial
1~ Out
Function Table
S;ar::l Clock Shift Register Contents S:artl:l Strobe Latch Contents Blanking Output Contents
mput | MPUt L [ output | PYE D, put e,
H I H RR,... Ry, Ry, 2
L I L R/R,... Ry, Ry, Ry
X = RyRRy... Ry, Ry Ry
XXX ..X X X L R,R,R;... Ry, Ry
P,P,Py... Py, Py Py P, P,Py... Py Py L P, P,Py... Pyy Py
XXX ..X X H LLtL..L L

L = Low logic level
H = High logic level
X = Irrelevant

P = Present state
R = Previous state
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Pin Configurations

18-Pin DIP

1

©WooOo~NOOOGOA~WN

Package Outlines

20-Pin SOW
Pin Function Pin Function Pin Function Pin Function
Q8 10 Q3 1 Q8 11 Q38
Q7 11 Q2 2 Q7 12 Q2
Q6 12 Q1 3 Q6 13 Qf
Clock 13 Blanking 4 Clock 14 Blanking
Vg 14 Datain 5 Ves 15 Datain
Voo 15 Vg 6 N/C 16 Vg
LE (strobe) 16  Serialdataout 7V, 17 Serial data out
Q5 17 Q10 8 LE (strobe) 18 N/C
Q4 18 Q9 9 Q5 19 Q10
10 Q4 20 Q9
o Y [
- Y & [z ]
2] 17 ] (=] [ 18]
EN [16] ] 7]
4] 5] Cs] [ 16 ]
=] (7] ] i)
Ce] [55] 7] (]
7] [12] [s] [12]
[s] [ ] =] 2]
5] 0] o] 1]
top view top view
18-pin DIP SOW 20
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Programmable Data Coder

Ordering Information

28-Pin Plastic 28-Pin Plastic 28-Pin SO
Device DIP Quad J Lead Gullwing Die
DC-7 DC-7P DC-7PJ DC-7WG DC-7X
Features General Description
00 8 Data Bits (Byte Wide Data) The DC-7 is a single monolithic chip using metal gate CMOS
. technology for low cost, low power, high yield and high reliability.
U 7 Address Bits (128 Addresses) This dual purpose circuit' is capable of working either as an en-
O Manchester Phase Encoding coder or decoder on its own transmission in applications where
. - - exclusive recognition of address codes is required in addition to
O Transmitter/Receiver in one circuit transmission or reception of 8 Data Bits. it will decode 1 of 128
O  Schmitt Trigger Input for excellent noise rejection address codes. In the transmit mode this circuit is capable of
O Built-in Oscillator using non-critical RC Components generating the possible codes by connecting the Address and
] Data Inputs to V,, or GND for a “1” or a “0". In the receive mode
O  Zener Diode to regulate the power supply this circuit is capable of decoding the transmitted signals and si-
O Low Power, High Noise Immunity CMOS technology multaneously making comparisons to the local address code for
identification.
[0 Ability to Decode Original Signals
OO0 Automatic Preamble Generation Absolute MaXImum Ratlng S
. . Supply Voltage with respect to V 6.4V
Applications PRy 29 Pos 2 s
Operating Temperature -40°C to +85°C
O Muiti-port Computer /O Storage Temperature -55°C to +150°C
O Smoke & Fire Alarm Control Systems Zener Current 100mA
O Pocket Pagers NOTE: Allinputs except Ol contain protection circuitry to prevent damage due to
O Digital Lock: static charges. Care should be exercised to prevent application of voltages
igital Locks outside of the specification range. The Ol has a special input protection cir-
O Theft Alarm Sy stems cuit and special care should be taken with this input.
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
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Electrical Characteristics

DC Characteristics (V,, = 5.0 £ 5%; GRD = 0V; T, = 25°C)

. DC-7

Conditions

Symbol Parameter ~ Min Typ Max Unit
. (Note 1)
Vig Input High Voltage Vpp - 0.3 Vpp +0.3 \ “1” INPUT
Vi Input low Voltage -0.3 0.3 \ “0” INPUT
like Input Leakage Current 0.1 20 HA V,y = 5.0V for pins T/R, SDI
lc Input Load Current 2.0 6.0 20.0 pA V y = 5.0V for pins RS, A0 - A6, DO - D7
Vou Output High Voltage Vo - 0.3 \ Vpp = 4.75V, 1 o, = -100pA
Vou Output Low Voltage 0.3 \' Vpp = 4.75V, 1 5p = 100uA
lon Output High Current (Sourcing) -1.0 -1.5 mA Vou = Vpp - 1:0V
lo Output Low Current (Sinking) 1.0 3.0 mA Vo =10V -
v, Zener Voltage 55 6.4 7.0 \ l,=10pA  (Note 2)
6.0 6.7 75 \" l,=10mA (Note 2)
Cn Input Capacitance 10 pF (Note 2)
Cont Output Capacitance 10 pF (Note 2)
Ioo Drain Current 10 MA Vpp = 5.0V, all inputs = GRD
all outputs floating
Note 1: Typical values are those values measured in a production sample at Vee =50V.
Note 2: This parameter is periodcally sampled and is not 100% tested.
AC Characteristics (V,, = 5.0 + 5%; T, = 25°C)
Symbol Parameter Min Typ Max Unit Conditions
(Note 1)
fe Clock Frequency 0 25 kHz R = 150k, C = 100pF;
Clock Period (t.) = 1/f,
tsor Start Pulse Width 500 ns
tono DDO Delay from SDI 5 us
toc Data Clock Pulse Width 5t sec
tworp Full Cycle Word Length 1301, sec
Rq Receiver Oscillator +10 %
Resistor Tolerance
from Transmitter
Oscillator Resistor
Cy Receiver Oscillator +10 %
Capacitor Tolerance
from Transmitter
Oscillator Capacitor

Note 1: Typical values are those values measured on a production sample at VCC =5.0V.
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DC-7

Pin Definition

Label Pin Name Function

GND Ground Supply Potential negative side.

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

on to Vi, 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 SDI input. It |

clears the D/DO 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 (100pF) to V,, may be added for power-up reset. The Reset function is activated when
this input is connected to V.

S/DI 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.
D/DO 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-A6 Address Inputs | These Inputs provide the parallel Address to be sequentially transmitted. In the receive mode,
these inputs become the parallel local Address code for comparison with the incoming data.
D0-D7 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 S/DI 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 8-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 16-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 areceive system since itis 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.

T/R 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.
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Block Diagrams

TRANSMITTER

cLock
os¢ GEN
R

RESET o—t
CONTROL LOGIC
START/DATA
INPUT l

R c
TIMING GENERATOR

0SC INPUT
0sC RES
0sC AP

LEADSYNC
DATA GENERATOR

OUTPUT {—e DATA/DECODE

NRZTO
MANCHESTER ENCODER

I

PARALLEL DATA 81T
TO NRZ CONVERTOR

TITTITTTITTITL]

ADDRESS BITS DATA BITS

Operation

General

The DC-7 mode of operation is controlled by the Transmit/Receive
control input (T/R). When switched for V,, to GND, the circuit will
automatically change the oscillator, Start/Data Input, and Data
Decoder Output from Transmit to Receive mode.

The DC-7 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%,
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 1K ohm or greater is required. If pull up
resistors are used for the D, - D, ; 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 V5. Allinputs are gate protected to both power supplies
by internal diodes. The Address Data inputs of the DC-7 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; only. The Transmit/Receive input does
not have a pull up or pull down resistor. 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.

Transmit Function

This function is selected by connecting the Transmit/Receive
control inputto V. This enables the Transmit mode and the circuit
to function as an encoder — sampling the 7 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 D/DO pin for transmission.
(Usually to another DC device used as the decoder circuit). The

DC-7

RECEIVER

[————e DATA VALID
0SC INPUT

0SC RES
0sC CAP

RESET 1
CONTROL LOGIC
START/DATA
INPUT l T
TIMING GENERATOR |———v

DATA CLOCK
SERIAL DATA OUT
l DATA RESET

[

DATA STANDBY
»—:‘ R__DATA COMPARATOR

UTPUT DATA/DECODE
ouTPUT

PARALLEL DATA
TONRZ CONVERTOR

TITIIT]

ADDRESS 8ITS

encoder will transmit the serial data each time the Start/Data input
is activated.

This encoded Data word is transmitted in 2 parts. The first partis 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 7 bits of
address and 8 bits of data.

Receive Function

The receive mode is selected by connecting the Transmit/Receive
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. Itis compared with the local address word by sampling
the Address Inputs (7-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-7 will only compare the first 7 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 oe

O VDD VDD
1 28 1 28
GND ; of, o7 LT/R GND ‘ ol 1, 27 R
RT¢ om ~ D/DO RT< OR ~ GND
CcT 3 8 7 CcT | 3 8 26 DV
Lo, ®, e, ®ul
START sigNaL——2 6 15 L2ATA SDI | g 7 D/DO
8 14 8 14
[
ADDRESS ADDRESS
Transmitted Bit Sequence Received Address Code
[XIXEXIX XXX XXX XXX XX (x[x[x|x|x|x|x[o[p[p|p|p|D[D|D|
A0 A6 DO D7 AO A6 DO D7

NOTE: Bit Sequence Code Format.
X = Programmable
0 = Hardwired Internally Zero
1 = Hardwired Internally One

D = Don’t Care in Receive Mode (Data)

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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Typical Application

vDD
r—_—— 1 28
GND o], 27 TR i ol
RT{ OR D/DO GNe RT
o l % OR
cT 3 5 7 = or
I Y _[________
0cla 22 oc
DATA
START SIGNAL SDi ] g 15 sD!
8 14
ADDRESS

The circuit shown above demonstrates the use of the DC-7
where both the Data and Address bits can be transmitted 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 D/DO 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.

1

2

3

4

6

o 28

@

~N 27

7or 26
25

23

VDD VDD
4 D7
16 5 D6
GND s D5
D/DO or DV STROBE| 1 & 7 D4
€ 14 D3
DC CLOCK] 5 13 D2
SDO DATA| , 12 D1
11} DO
10 8 15
Output
Enable
GND or VDD
TVDD
16
DATA] 2 4 A6
STROBE| | 5 AS
- 6 A4
cLocK] 3 S 5 A3
® s A2
13 A1l
12 A0
15

£-0a
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Timing Diagram — Transmit Mode
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Timing Diagram — Receive Mode
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DC-7

Typical Performance Curves (T, = 25°C unless otherwise noted)
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Pin Configuration bC-7

GNDL 1 - 21 Voo DC DRS SDO D, Dy Dy D,
o[ 2 27 ] TR B B4 5 2] ] ol [
or[ 3 26 ] DV
oc 25 ] Do DV [18] D,
Rs[ 5 24 | DRS TR[27] [17] b,
soi [ 6 23 | SDO
D/DO[ 7 22] D, Voo 28] [16] O;
Ao [ 8 21] Dg GND[T] ; 18] D,
A e 20 | Dg
Ay [10 E D, OIE E As
A D
3 E E 3 OR Ag
As [12] 1710
As [12] 6] O oC[4) [12] A4
A D,
o [ie] [18] P 5[ (8] [7] 18] o] [0 [t
RS SDI DDO A, A, A, A,
top view top view
28-pin DIP 28-pin J-lead Package
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Progammable Encoder/Decoder

Ordering Information

Device Package Order No.
ED-15 28-Pin Plastic DIP ED-15P
28-Pin Plastic Chip Carrier ED-15J
28-Pin SOW Package ED-15WG
ED-11 28-Pin Plastic DIP ED-11P
28-Pin SOW Package ED-11-WG
ED-9 18-Pin Plastic DIP ED-9P
20-Pin SOW Package ED-9WG
ED-5 18-Pin Plastic DIP ED-5P
Features General Description
O Manchester Phase Encoding The ED series is a single monolithic chip using metal-gate CMOS
. o technology for low cost, low power, high yield and high reliability.
O Encoder/Decoder in one circuit Itis adual purpose circuit, capable of working either as an encoder
00 Schmitt Trigger Input for excellent noise rejection or as decoder on its own transmissions in applications where
exclusive recognition of a special code is required. It will decode
O  Built-in Oscillator using non-critical RC Components 1 of 32,768 codes. In the transmit mode each circuit is capable of
0z Diod | n | generating the possible codes by connecting the Data Inputs to
ener Diode to regulate the power supply Vpp or GRD for a “1” or a “0”. In the receive mode each circuit is
O Low Power, High Noise Immunity CMOS technology capable of decoding the transmitted signal and simultaneously
making a comparison to the local address code for identification.
[0 Ability to Decode Original Signals
O Automatic Preamble Generation Absolute Maximum Ratings
. . Supply Voltage with respect to V. 6.4V
Applications . =
Operating Temperature -40°C to +85°C
O Smoke & Fire Alarm Control Systems Storage Temperature -55°C to +150°C
0 Security Systems Zener Current 100mA
OO0 Theft Alarm Systems Note: All inputs except Ol contain protection circuitry to prevent damage due to
. static charges. Care should be exercised to prevent application of voltages
O Digital Locks outside of the specification range. The Ol has a special input protection
. X circuit and special care should be taken with this input.
O Digital Paging Systems
0O Garage Door Openers
00 Systems that require a Special Identification Code
O Pocket Pagers
O Recognition or Transmission
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- - . ED-5,9,11,15
Electrical Characteristics

DC Characteristics (v, = 5.0 + 5%; GRD = 0V; T, = 25°C)

Symbol Parameter Min Typ Max Unit Conditions
Note 1

Vi Input High Voltage Vpp-03 Vpp +0.3 \" “1” INPUT
vV, Input Low Voltage -0.3 0.3 \ 0" INPUT
like Input Leakage Current 0.1 2.0 pA V,y = 5.0V for pins T/R, SDI
I Input Load Current 2.0 6.0 20.0 pnA V,y = 5.0V for pins RS, D1-D15
Vo Output High Voltage Vpp - 0.3 \ Voo = 4.75V, | oap = -100pA
Voo Output Low Voltage 0.3 \ Vpp = 4.75V, | op = 100uA
lon Output High Current (Sourcing) | -1.0 -1.5 mA Vou = Vpp - 1.0V
lo Output Low Current (Sinking) 1.0 3.0 mA Vo =1.0V
v, Zener Voltage 5.5 6.4 7.0 \ l,=10uA (Note 2)

6.0 6.7 7.5 \' l,=10mA (Note 2)
Cn Input Capacitance 10 pF (Note 2)
Conr Output Capacitance 10 pF (Note 2)
Iop Drain Current 10 pA Vpp = 5.0V, all inputs = GRD

all outputs floating

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

AC Characteristics (v, = 5.0 +5%; T, = 25°C)

Symbol Parameter Min Typ Max Unit Conditions
Note1
f, Clock Frequency 0 25 kHz R= 150k, C= 100pF;
Clock Period (t)=1/f

tso Start Pulse Width 500 ns

oo DDO Delay from SDI 5 us

toc Data Clock Pulse Width 5t sec

tworo Full Cycle Word Length 130t sec

Rp Receiver Oscillator +10 %

Resistor Tolerance
from Transmitter
Oscillator Resistor

Cn Receiver Oscillator +10 %
Capacitor Tolerance
from Transmitter

Oscillator Capacitor
Note 1. Typical values are those values measured on a production sample at VCC =5.0V.

Pin Definition

Label Pin Name Function
GND Ground Supply Potential negative side.
Ol Oscillator This input is to drive the oscillator and is the tie point of the timing resistor (R;), and the timing ca-
Input pacitor (C;). It also is connected through a diode to an open drain P-channel device that turns on

to V,,, 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
clearsthe D/DOto alow 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 (100pf) to V,,, may be added for power-up reset. The Reset function is activated when
this input is connected to V...

S/DI 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.

D/DO 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 S/DI 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 areceive system since itis 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 that this output simply signals that a valid word has been received and not
that the code received has matched the local address code.

T/R 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
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RECEIVER

J— e OATAVALD
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GEN DATA GENERATOR
osc cap R 0SC CAP | DATA cLOCK
SERIAL OATA OUT
ouTpuT |—e DATA/DECOOE I 1 l 0ATA RESET
RESET NRZTO RESET 1 | DATA STANDBY
CONTROL LOGIC CONTROL LOGIC UTPUT DATA/DECODE
STARTIOATA MANCHESTER ENCODER STARTIDATA R DATACOMPARATOR ureoT
i NeoT [ 1

R
TIMING GENERATOR

PARALLEL DATA BIT
TO NRZ CONVERTOR

TTTTTTITITII]

1 THAU D15
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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 V,; to GND, the
circuit will automatically change the oscillator, Start/Data 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 1K ohm or greater is required. If pull up resistors are used for
the D, - D, ; drives, the resistors should be tied to voltage no higher
than that on Pin 28 or 6 volts, whichever is lower.

Outputdrivers are capable of sinking or sourcing 1.0 mA minimum
at 1.0 volts V. 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
orjumpersto Vy, only. The Transmit/Receive input does not have
apull up or pull down resistor. 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.

Encoder Function

This function is selected by connecting the Transmit/Receive
control input to V. 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 D/DO pin for transmission
(usually to another ED devise used as the decoder circuit). The
encoder will transmit the serial data each time the Start/Data 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 and/or controls.
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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
adecoder, 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 if the 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 resetand 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 willbe
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 D/DO. 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 of the
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 of the ED-11 dieis called ED-5. Inthe
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 plus 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.




ED-5,9,1
Transmit and Receive Data Patterns of ED-Series Devices 1

NOTE: Bit Sequence Code Format
X = Programmable
0 = Hardwired Internally Zero
1 = Hardwired Internally One

D = Don‘t Care in Receive Mode

ED-15 to ED-15

VDD VDD
I T
1 28 I—-——- 1 28
GNDrlnT o |, 0 27 I/8_ GND ﬁ%ﬁ;ﬁ_ 20 27__!1.5__1
or {oR 38 cr 3 A 26—pv YGND
-[_—QC—L 4 w ‘[i 4 w 25p——DC
sTARTsignaL ——RU6 7 HRA0 SOl e ; —omo
Transmitted Bit Sequence Received Address Code
(] x| x] x| x| x| x [x] x [x [x [x x| [[X]X]X] X[X]X[X[X]X[X] X [X X [X]x]
D1 D1s D1 D1s
ED-11 to ED-11
VDD VDD
7 |9
I 1 28 1 28
(o]} T/R (o]}
GND' 2 =2 GND& 2 = 271
CT:'RT%J"\“‘R 34 w-mgi 3 @ 26—ov Yonp
ocl, w oct, w 4 .
START sigNaL ——SBU g 7| 2L0 S} ¢ 7 D/DO
Transmitted Bit Sequence Received Address Code
(XXX XX XXX XXX XXX ] []x]X[x] X] X[ X[ X[ x| x[x]x|p]D|D|D]
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-5,9, 11,15

ED-9 to ED-9
VDD vRD
i f
17 16 ‘ 17 16 .
ol T/R ol
GND‘ 18 15 GND 18 5 15
RT%OR @ RT *on
CT T 1 uol.l C ‘L 1 uQIJ + GND
oc 2 0oC B
sDI D/DO SDI
START SIGNAL 4 5 4 5 b—— D/DO

Transmitted Bit Sequence

(1[o]o]o[x] x| x] x]o[x[o]o[ X X X] X]

Received Address Code
[1[o]o]o[x[x[x[x][o[x]o]o[ x| x| x| X ]

D1 D1s D1 Di1s
ED-9 to ED-5
VDD VDD
(]
17 16 o 18 17
ol T/R * T/R
18 15 GND 1 16
GND * ) * ) 1
crR TR Ly cr=FTLORY, A ysb—ov ¥ ono
oc 1, W oc s W ub—oc
SDI
START SIGNAL | 4 5 D/Do s [ 6 — b/DO

Transmitted Bit Sequence

[ioloJo[ XXX x o [x o [o[XIXIX[x]
D1 D15

Received Address Code

[1[oJo]o]x]x[x[x]o[x[o[o[p[D]D[D]
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Timing Diagram — Transmit Mode
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Typical Performance Curves (T, = 25°C unless otherwise noted)
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Ipp (AMPS)

Ion (MILLIAMPS)

ED-5,9, 11,15

|0H vs VDD vs VOH
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. . L. ED-5,9,11,15
Pin Configuration

ED-15 & ED-11 ED-9
. DC DRS SDO D, D, D;3 D,
GND [ 1 / 28 | Vo [25] [24] [23] [22] [21] [20] [is
o1 [2] 27 ] TR
OR 3 26 DV DV@ EDH
oc[a 25 ] bC T/R[e7] [17] 0,4
RS| 5 24 | DRS
SDI[ & 23 ] SDO Vop @ Dy
o/Do[ 7 22 ] Dyg GND[ 1]e- f 15] Dg
D[ 8 21 ] Dy
! ]
D[ o E Dig Olz‘ ’ ED?
D; 10 19 ] Dy, ORE @De
D4 11 18 Du e
Ds 12 17 ] Pyo 04 [12] Os
Pe [13] 161 Ds ] (o] 71 (o] [o] [o [
D, 4 15 ] Dg RS SDI DDO D, D, D, D,
top view
top view 28-pin J-lead Package
28-pin DIP
ED-9 ED-5 ED-9
OR [ 1 N 18 | Ol o [ 1 _/ 18 | GRD GND [_1 N 20 | Vpp
oc [ 2 17 | GRD OR [ 2 17 ] Voo on [ 2 e ]Tm
RS 16 ] Voo oc [3 16 ] TR orR [3 18 | NIC
SDI |_4 15 ] TR RS [ 4 15 ] bV oc [ 4 17 ] D5
pDo[_5 14] Dy sDI [ 5 14 | DC Rs [ 5 16 ] D,
D, L6 13 | Dyy DIDO| & 13 | DRS SDI | .6 15 | Dyy
Dy 7 12D, b, L7 12 | SDO Do |7 141D,
o, L& 1] Dy 0; e 11 ] Dy o, [ 8] 13 | NIC
D, 9 10 | Dg Dg 9 10 ] D7 Dy 9 [ 12] Dy
De [E 1 I:)7
top view top view
18-pin DIP 18-pin DIP top view

20-pin DIP/SOW 20
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@ Supertexinc.

Programmable Encoder

Ordering Information

Device Package Order No.
ET13 20-Pin Plastic DIP ET13P
ET13 20-Pin SO Surface Mount ET13WG
Features General Information

High Density Transmit only ED Device

13 Address Bits (8192 Addresses)

Manchester Phase Encoding

Transmitter Compatible with ED15 Series

Schmitt Trigger Input for excellent noise reduction
Built-in Oscillator using non-critical RC components
Zener Diode to regulate the power supply

Low power, High Noise Immunity

20-Pin Surface Mount SO package

O0o0oo0oooooao

Automatic Preamble Generation

Appllcatlons

Smoke and Fire Alarm Systems

Pocket Pagers

Digital Locks

Theft Alarm Systems

Security Systems

Digital Paging Systems

Special Identification Code Systems
Remote Sensor Data Acquisition Systems

Ooooooog

Single Channel Digital Transmission of Information

Absolute Maximum Ratings

Supply Voltage with respect to Vg 6.4V
Operating Temperature 0°C to +70°C
Storage Temperature -55°C to +150°
Zener Current 100mA

Note: All inputs except Ol 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 Ol has a special input protection

circuit and special care should be taken with this input.
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The ET13 is a single monolithic chip using metal gate CMOS
technology for low cost, low powe:r, 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 V,, 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 suitéd for
remote security transmitter applications where receiver operation
is unnecessary. The ET13 is also available in a new 20-pin

surface mount SOW package with .050-inch pitch Gullwing leads,
providing high package density for remote transmitter applica-
tions.

Pin Configuration

o, [1] / 20 | Tpo
D, [ 2] 9] ST
D, (3] 18 ] OC
o, (2] OR
Dy [ 5] ol
Ds [6 | GND
D7 E VDD
Dy [8] 13 ] Dis
oy [Ce] 12 ] D4y
Dy, DT_ E Dia
top view

20-pin DIP/SOW 20

E
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Electrical Characteristics *

DC Characteristics (v, = 5.0 + 5%; GRD = 0.0V; T, = 25°C)

Symbol Paraineter *l - Min Typ Max Unit Conditions

(Note 1)

Vi Input High Voltage Vpp - 0.3 Vpp + 0.3 \Y “1” INPUT
Vi Input Low Voltagje -0.3 0.3 Vv “0” INPUT
ke Input Leakage Current 0.1 2.0 HA Vi =5.0Vfor ST
lc Input Load Current 2.0 6.0 20.0 pA V,\ = 5.0V for pins RS, D1-D15
Vou Output High Voitﬂage Vpp - 0.3 v Vpp = 4.75V, | oap = -100pA
Voo Output Low Voltage 0.3 v Voo = 4.75V, | opp = 100pA
lon Output High Current (Sourcing) -1.0 -1.5 mA Vou = Vpp -1.0V
lou Output Low Current (Sinking) 1.0 3.0 mA Vo = 1.0V
v, Zener Voltage 55 6.4 7.0 Vv I, = 10pA (Note 2)

- 6.0 6.7 75 v I, = 10mA (Note 2)
Cn Input Capacitancie 10 pF (Note 2)
Cont Output Capacitance 10 pF (Note 2)
Iop Drain Current 10 HA Vop = 5.0V, all inputs = GRD

all inputs floating

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

AC Characteristics (V,; = 5.0 £ 5%; T, = 25°C)

Symbol Parameter . Min Typ Max Unit Conditions
(Note 1)
fC Clock Frequency 0 25 kHz R = 150k, C = 100pF;
Clock Period (t) = 1/,
ty Start Pulse Width 500 ns
Too TDO Delay from SDI 5 us
tworp Full Cycle Word Length 130t, sec

Note 1: Typical values are those valties measured on a production sample at Vcc =5.0V.

Block Diagram

OSC Input = — N Clock Lead Sync
0SC Res o——{ OSC Gen Data Generator
OSCCap &#— R R
Output ——e Transmit Data
Output
Reset o—— ) NRZ To
Control Logic Manchester Encoder
Start e——

R Cc
Timing Generator Parallel Data Bit
To NRZ Convertor
D1 D7 D10 D15
Data Bits
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Pin Definition

ET13

Label Pin Name Function

GND Ground Supply Potential negative side.

Ol 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 F>-channel device that turns
on to V, 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:

Resistor This pin is driven high during oscillator reset.
oC Oscillator Capacitor connection of RC timing circuit provides phased feedback firom 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 or to inhibit an SDI input. It
clears the D/DOto alow state and resets the internal oscillator and data comparison circuits. This
pin may be left open (No Connection) when not used, or it may be:.driven as an input, or an
external capacitor (100pF) to V,, may be added for power-up reset. The Reset function is ac-
tivated when this input is connected to V.

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

TDO Transmit Data This pin is the encoded sequence data output.

Output

D1-D15 Data Bit Inputs In the ED series devices, these inputs provide parallel input data to be: sequentially transmitted.
The 20-pin ET 13 has some pins omitted and, hence, these data positions will have logical zeros
transmitted.

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

Operation
General Function

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
+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 1K 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.

Outputdrivers are capable of sinking or sourcing 1.0 mA minimum
at 1.0 volts V.. 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; 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.

12-21

The ET13 functions as an encoder, sampling the 13 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 TDO 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 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 13 bits
of Data.

&



ET13

Transmit and Receive Data Patterns of ED-Series Devices

Note: Bit Sequence Code Format
x = Programmable
0 = Hardwired Internally Zero
1 = Hardwired Internailly One

ET-13to ET-15
Voo Voo
15 14 ———T I 28 ,_____T
. Ol §4g oD o, 27 LR
= Ry ) = Ry 0
OR ® OR © IGND
17 3 A 26 DV =
CT m CT a =
oC | 18 |——°° 4 25 DC
Start Signal ——— ST | 49 20 -TBO SOl | ¢ 7 D/IDO
Transmitted Bit Sequence Received Address Code
1VXXXXXXVX00XXXXXX TIX X[ X|X[X[{X{X[O]O]X[X|[X|X|[X]X
D1 D15 D1 D15
Timing Diagram — Transmit
Timing Diagram — Transmit
— [*— Trin=500ns
Triggerin [T (( N
)] )7
f 46Tg I I 62T
—=i47¢ l‘_ Preamble Burst ’ I

|
00 Data Out | 1 ]| } (( |
|

Total Time Required for Transmission of One Sequence = 130T,

Te= - r
CLOCK FREQUENCY

[T 1 2T \S 61 171 18} 1ol Hol 1l 112l 1y a4 115
e

S — Input Bits D 4 - D g ——————— =]



Typical Performance Curves (T, = 25°C unless otherwise noted)
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1DD (AMPS)

ET13

IOH vs VDD vs VOH
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MP690/692

-~
Supertexinc. MP691/693
Preliminary
Microprocessor Supervisory Circuits
Ordering Information
Device Temperature Range Package Order No.
MP690 0°C to + 70°C 8 Lead Plastic Dip MP690P
-40°C to + 85°C 8 Lead Plastic Dip MP690 MP
-40°C to + 85°C 8 Lead CERDIP MP690MD
-55°C to + 125°C 8 Lead CERDIP RCMP690D
-55°C to + 125°C 8 Lead CERDIP HI-REL RBMP 690D
MP691 0°C to + 70°C Dice MP691X
0°C to + 70°C 16 Lead Plastic DIP MP691P
0°C to + 70°C 16 Lead Small Outline MP691WG
-40°C to + 85°C 16 Lead Plastic DIP MP691MP
-40°C to + 85°C 16 Lead CERDIP MP691MD
-40°C to + 85°C 16 Lead Small Outline MP691MWG
-55°C to + 125°C 16 Lead CERDIP RCMP691D
-55°C to + 125°C 16 Lead CERDIP HI-REL RBMP691D
MP692 0°C to + 70°C 8 Lead Plastic DIP MP692P
-40°C to + 85°C 8 Lead Plastic DIP MP692MP
-40°C to + 85°C 8 Lead CERDIP MP6&92MD
-55°C to + 125°C 8 Lead CERDIP RCMP 692D
-55°C to + 125°C 8 Lead CERDIP HI-REL RBMP692D
MP693 0°C to + 70°C Dice MP693X
0°C to + 70°C 16 Lead Plastic DIP MP693P
0°Cto + 70°C 16 Lead Small Outline MP693WG
-40°C to + 85°C 16 Lead Plastic DIP MP&93MP
-40°C to + 85°C 16 Lead CERDIP MP693MD
-40°C to + 85°C 16 Lead Small Outline MP693MWG
-55°C to + 125°C 16 Lead CERDIP RCMP693 D
-55°C to + 125°C 16 Lead CERDIP HI-REL RBMP693 D
Features General Description

0 Precision Voltage Monitor:
4.65V in MP690 and MP691
4.40V in MP692 and MP693

Power OK/Reset Time Delay

Watchdog Timer —100ms, 1.6 sec, or adjustable
Minimum Component Count

1pA Standby Current

Battery Backup Power Switching

Onboard Gating of Chip Enable Signals

oooooaoao

Voltage Monitor for Power Fail or Low Battery Warning
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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)
2)
3)
4)

A Reset output during power-up, power down, and brownout
conditions.

Battery backup switching for CMOS RAM, CMOS  micropro-
cessor other low power logic.

A Reset pulse if the optional watchdog timer has not been
toggled within a specified time.

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)
2)
3)

Write protection of CMOS RAM or EEPROM.

Adjustable reset and watchdog timeout periods.

Separate outputs for indicating a watchdog timeout, battery
switchover, and low V.



Absolute Maximum Ratings

MP690/692 MP691/693

Terminal Voltage (with respect to GND)
cc -0.3V to 6.0V
-0.3V to 6.0V

BATT
All other Inputs (Note 1) -0.3V to (Vout +0.5V)

Input Current

Ve 200mA

Vearr 50mA

GND 20mA
Output Current

Vour short circuit protected

All other Outputs 20mA

Rate-of-Rise, V, 100V/us

BATT’ VCC

Electrical Characteristics

(Ve = full operating range; Vgarr

Power Dissipation
8 Pin Plastic DIP

(Derate 5SmW/°C above +70°C ) 400mW

8 Pin CERDIP

(Derate 8mW/°C above +85°C) 500mW

16 Pin Plastic DIP

(Derate 7mW/°C above +70°C) 600mW

16 Pin Small Outline

(Derate 7mW/°C above +70°C) 600mW

16 Pin CERDIP

(Derate 10mW/°C above +85°C) 600mW
Storage Temperature Range -65°C to +160°C
Lead Temperature (Soldering, 10 seconds) 300°C

=2.8V; T, = 25°C, unless otherwise noted.)

(Notes 1 and 2)

| Parameter | Min | Typ | Max | Unit | Conditions |
BATTERY BACKUP SWITCHING
Operating Voltage Range
MP690, 691 V. 4.75 5.5
MP690, 691 Vi, 1t 2.0 4.25 \Y
MP692, 693 V.. 4.5 5.5
MP692, 693 V,, 11 2.0 4.0
Vour Output Voltage Vee -0.1 v logr = 1MA
Vo - 0.25 \Y lour = 50mA
Vour in Battery Backup Mode Vgarr - 0.1 | Vgarr-0.02 \ lour = 100pA, Vo< Vg,rr - 0.2V
Supply Current (excludes |, ;) 4 mA logr = TMA
. 10 mA loyr = 100mA
Supply Current in Battery Backup Mode 0.6 1 HA Voo =0V, Vg =28V
Battery Standby Charging Current 1 uA 5.5V >V > Vg,p + 0.2V
IOUT =1mA
5 uA 5.5V >V . > Vg + 0.2V
loyr = 100mA
Battery Switchover Threshold 70 mV Power Up
Vee = Vearr 50 mA Power Down
Battery Switchover Hysteresis 20 mV
BATT ON Output Voltage 0.4 " lgni = 3-2mA
BATT ON Output Short 7 mA BATT ON = V¢
Circuit Current 05 1 25 nA BATT ON = OV
RESET AND WATCHDOG TIMER
Reset Voltage Threshold 45 4.65 4.75 \ MP690, 691
4.25 4.4 45 Vv 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 WDI Input Pulse Width 200 ns V, =04,V =35V
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. . - MP690/692 MP691/693
Electrical Characteristics (continued)

(Vg = full operating range; V11 = 2.8V; T, = 25°C, unless otherwise noted.) (Notes 1 and 2)
Parameter Min Typ Max Unit Conditions
—_— 0.4 lgni = 1.6mA
RESET and LOW LINE Output Voltage 35 Vv leouna = WA, Voo =5V
RESET and WDO Output Voltage 04 v s = 800KA
35 lsource = THA, Vo = 5V
Output Short Circuit Current 1 3 25 | pA RESET, RESET, WDO, LOWLINE
Logic Low 0.8
WDI Input Threshold — \ Vo = 5V (Note 2)
Logic High 3.0
WDI Mid-Level Logic Voltage 1.3 1.9 25 \Y Ve =5V (Note 2)
WDI Input current 20 uA WDI =
-15 uA WDI = 0V
POWER FAIL DETECTOR
PFI Input Threshold 1.15 1.25 1.35 \
PFI Input Current +0.01 +10 nA
PFO Output Voltage 04 | Vv Ik = 3-2MA
3.5 \ Isounce = THA
PFO Short Circuit Source Current 1 3 25 | pA PFI = 0V, PFO = 0V
CHIP ENABLE GATING
CE IN Thresholds 0.8 v v,
30 |V v,
CEIN Pullup Current 3 MA
CE OUT Output Voltage 0.4 \ Ik = 3-2mA
Vg 1.5 v lsource = 3-0MA
CE Propagation Delay 50 ns
OSCILLATOR
OSC IN Input Current +2 HA
OSC SEL Input Pullup Current 5 uA
OSC IN Frequency Range 0 250 kHz OSC SEL =0V
OSC IN Frequency with External Capacitor 2 kHz OSC SEL =0V, Cq. = 47pF

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

Y .

Notc 2:  WD!is guaranteed {s be in the mid-level (inactive) state if WD! is floating and V¢ isinihie operating voliage range. Wi is intermaily biased io 38% of V , with animpedance
of approximately 125 kilohms.

Caution - Battery Backup Function

Initial insertion of the back-up battery may cause excessive battery drain (10— 20mA) on early production parts. This condition will not damage the IC, but
could prematurely discharge the battery.

CONDITIONS:  Two conditions must be present simultaneously for the problem to occur: a voltage rate-of-rise greater that 0.25V/us at the VB ATT terminal (such as can
occur when battery is first inserted into the system), and V¢ connected to ground with a resistance of less than 10 kilohms.

PREVENTION: Either limit the rate-of-rise of VgarT PY inserting a 100 ohm series resistor between the battery and the Vg - terminal and connect a 0.22uF or greater
capacitor between VB ATT 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 VB ATT (i.e., by applying power). The high current mode will not recur, even if Vcc subsequently returns to ground.
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- . - MP690/692 MP691/693
Pin Description

Name Pin Function
MP690/692 | MP 691/693

Vee 2 3 The +5V input.

Vaarr 8 1 Backup battery input. Connect to Ground if a backup battery is not used.

Vour 1 2 The higher of V. or V., is internally switched to V, ;. Connect V. to V. if
Vour @nd Vg, are not used.

GND 3 4 0V ground reference for all signals.

RESET 7 15 RESET goes low whenever V., falls below either the reset voltage threshold or
the V.11 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
V. 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.

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

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

PFO 5 10 PFQis the output of the Power Fail Comparator. It goes low when PFlis less than
1.25V. The comparator is turned off and PFO goes low when V. is below Vg, 1.

CEIN 13 The input to the CE gating circuit. Connect to GND or V. if not used.

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

BATT ON 5 BATT ON goes low when V, . is internally switched to the V.. input. It goes low
when V. is internally switched to V.. 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 V1.

LOW LINE 6 LOW LINE goes low when V. falls below the reset threshold. It returns high as
soon as V. 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 3pA internal pullup.
See Table 1.

OSC IN 7 OSC IN sets the Resetdelay 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
between fast and slow Watchdog timeout periods.

WDO 14 The Watchdog Output, WDO, goes low if WDI remains either high or low for |
longer than the Watchdog timeout period. WDO is set high by the next transition I
at WDI. If WDI is unconnected or at mid-supply, WDO remains high. WDO also 1
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 V1. V is internally connected to
Vo When 5V power is present, crto V.. when V. is less than the
battery voltage. V. can supply 100mA from V., But if more
current is required, an external PNP transistor can be added. When
V¢ is higher than Vg, .., the BATT ON output goes low, providing
7mA of base drive for the external transistor. When V., is lower
than Vg, aninternal 500Q MOSFET connects the backup battery
to V- The quiescent current in the battery backup mode is 1pA
maximum when V. is between OV and Vg, .. - 700mV.

Reset Output

A voltage detector monitors V. and generates a RESET output to
hold the microprocessor's Reset line low when V., is below 4.65V
(4.4V for MP693). An internal monostable holds RESET low for
50ms after V. 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

MP690/692 MP691/693

this oscillator start-up time. The manual reset switch and the 0.1uF
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. 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 V., is above the
4.65V (4.4V for MP693) reset threshold. If V. 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.
falls below 4.65V (4.4V for MP693).

\4}5V
cc i et
Input _Lo,m[: 5‘:“ O.1pFJ_
T ! T -
i
]
3 4'L5
3V
\" BATT On
Battery r 1 vg /m? C Vour 2‘——I——>
L _ 12
5 CE Out CMOS
PFI RAM
CEIn 113 Address
MP691 Decode
MP693 AO-ATE
= 4 " N
ea— GND WDI 110
7 PFG "—12 e N
No Connection 5] 0SCIn Reset ! Reset
—OSC SEL Reset) l
LowLine WDO _]_ I 0.1uF Microprocessor
6 14 = =

Audible
Alarm Other System
Reset Sources

System Status Indicators

Figure 1. MFP691/693 Typical Application

12-28



Watchdog Timer

The microprocessor drives the WATCHDOG INPUT (WDI) with an
1/0 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 MP691/93 will issue a 50ms 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 WDC 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

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 input to the 7805 regulator. The MP690 RESET output
goes low when V. falls below 4.65V. The RESET output of the
MP692 goes low when V., 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 MP691/
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. If WDI remains either low or high for more than 1.6 seconds.,
a RESET pulse is sent to the microprocessor. The watchdog timer
is disable, if WDI is left floating.

!

+8V +5V 2
[ 7805 Vee
3-Terminal 0.1uF
Regulator _

1 1

MP690
MP692

PFI

Vout

1 0.1uF | Powerto . Micro-

CMOS processor
T RAM power
8
VBaTT ‘_' II Microprocessor

7 B P
Reset

5 NMI

& ] /0 Line

Figure 2. MP690/692 Typical Application

Detailed Description
Battery-Switchover and V..

The battery switchover circuit compares V. to the Vg, input, and
connects V. to whichever is higher. Switchover occurs when V.,
is 50mV greater than Vg, .. as V. falls, and when V. is 70mV
more than Vg, as V. rises (see Figure 4). The switchover
comparator has 20mV of hystersis to prevent repeated, rapid
switching if V. falls very slowly or remains nearly equal to the
battery voltage.

WhenV_ is higherthan Vg, .., V. isinternally switched to V ,; via
a low saturation PNP transistor. V, ; 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 V, ,; exceeds 100mA or if a

lower V.-V ;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 75mA maximum supply
current, but this peak current spike lasts only 100ns. A 0.1uF
bypass capacitor at V, ; supplies the high instantaneous current,
while Vi, need only supply the average load current, which is
much less. A capacitance of 0.1uF or greater must be connected to
the V,; terminal to ensure stability.

A 500 ohm MOSFET connects the V. input to V. 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
Vo equals Vg, the supply current is typically 12uA. When V. is
between 0V and (V,,;; -700mV) the typical supply current is only
600nA typical, TuA maximum.

The MP690/691 operates with battery voltages from 2.0V to 4.25V
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,,; since this
eliminates the discharge path that exists if the resistor is connected
to Ve

A small charging current of typically 10nA (5u max) flows out of the
Vgarr terminal. This current varies with the amount of current that
is drawn from V. but its polarity is such that the backup battery is
always slightly charged, and is never discharged while V. 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 (5uA) is safe for
even the smallest lithium cells.

If the battery-switchover section is not used, connect V., to GND
and connect V, . to V.. 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 V., falls
below 4.5V (MP690/691) or 4.25V (MP692/693). It will remain low
until V. 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 of the MP 690/
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 MP692/693
is compatible with 5V +10% supplies. The reset threshold compara-
tor has approximately 50mV of hysteresis, with a nominal threshold
of 4.65V in the MP690/691, and 4.4V in the MP692/693.

VBatT

MP690/692 MP691/693

The response time of the reset voltage comparator is about 100us.
Vo 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 3pA 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 Chip Enable or
Write inputs of CMOS RAMs. When Vo is +5V, CE OUT is a
buffered replica of CE IN, with a 50ns propagat»on delay. If V. input
falls below 4.65V (4.5V min, 4.75V max) an internal gate forces CE
OUT high, independent of CE IN. The MP693 CE OUT goes high
whenever V. is below 4.4V (4.25V min, 4.5V max). The CE output
of both devices is also forced highwhen V. is less than V... (See
Figure 5.)

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

If the 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.

P
-
3

> l 2. Vour
]
Vee [

13

Chip-enable Input

__D——12> Chip Enable Output

Low Line

Reset

Reset

Watchdog Output

*4.4V(MP693 )
[ enarator Reset
0OSC In Thimeb for Reset
8 and
OSC SEL Watchdog
Watchdog Input ,”_—| Watchdog Transition
Detector
Power Fail _

£

10

Power Fail Output

Input @

ct_LGround

Figure 3. MP691/693 Block Diagram
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MP690/692 MP691/693

Vee
51 ,
1.
Vout ! ~ To CMOS RAM
v T Q_T_ and Realtime
! Clock Vegin
ce \SJ;Z P Channel 1 0.1F cc
Thermal MOSFET ! I
Shutdown 1 =
and H
Base Drive '
]
1
1
(@) :
i
+ ! Batt On
VBaTT . >0 +
av - (MP691/693 only)
Battery _
neut 700 Internal
= mv/, Low 1Q Mode Shutdown
Signal When
— |
Select Vearr> Voc+0.7V
Figure 4. Battery Switchover Block Diagram
CEIN _
CE Out
Vee e
Low Line
Voo ™

Metal
Link
Trimmed
Resistors

Power-on D o— R
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Time Q1 Reset
Watchdog
from
Watchdog
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Figure 5. Reset Block Diagram
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Reset
Output

MP690/692 MP691/693

Low Line
Output

CEin

CE Out

Figure 6. MP691 Reset Timing

1.25V Comparator and Power Fail Warning

The Power Fail Input (PFI) is compared to an internal 1.25V
reference. The Power Fail Output (PFO) goes low when the voltage
at PFl is less than 1.25V. Typically PFI is driven by an external
voltage divider which senses either the unregulated DC input to the
system's 5V regulator or the regulated 5V output. The voltage
divider ratio can be chosen such that the voltage at PFI falls below
1.25V several milliseconds before the +5V supply falls below
4.75V. PFOis normally used to interrupt the microprocessor so that
data can be stored in RAM before V. falls below 4.75V and the
RESET output goes low (4.5V 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 V. is lower than the V.. input voltage.

Watchdog Timer and Oscillator

The watchdog circuit monitors the activity of the microprocessor. If
the microprocessor does not toggle the Watchdog Input (WDI)
within the selected timeout period, a 50 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
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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 WDl or by V.
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 (WDO, MP691/693 only) goes low if the
watchdog timer “times out”, and it remains low until set high by the
next transition on the watchdog input. WDO is also set high when
V. goes below the reset threshold.

The watchdog timeout period is fixed at 1.6 seconds and the rest
pulse width is fixed at 50ms on the 8-pin MP690 and MP692. The
MP691 and MP693 allow these times to be adjusted per Table 1.
Figure 8 show various oscillator configurations.

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.



MP690/692 MP691/693

Watchdog Input Prescaler 10.24 kHz From Internal Oscillator
or Externally Set Frequency From
v 27V Q6 ~s OSC In Pin
cc Hi if Watchdog Watchdog Timeout Select
Input is Floating
Reset Watchdog Watchdo
g
Counter CoumerQ » Timeout
Q13 Selector
R Q10 R Qi5 Logic
—, Goes High at the
End of Watchdog
Transition B Timeout Period
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For Each
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Low Line ™ L' S R s Q R s
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Figure 7. Watchdog Timer Block Diagram
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Figure 8. Oscillator Circuits
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MP690/692

Table 1. MP691 and MP693 Reset Pulse Width and Watchdog Timeout Selections

MP691/693

Watchdog Timeout Period Reset
OSC SEL OSCIN Normal Immediately Timeout Period
After Reset
Low External Clock Input 1024 clks 4096 clks 512 clks
L External C it
ow Xternal Lapacitor 400ms X C 1.6sec c 200ms x C
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. -
The nominal oscillator frequency with external capacitor is (‘ﬁg)

_1.75x107

0SC
(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 V. falls to 4.85V. Since the threshold of the Power Fail
Detector is not as accurate as the onboard Reset voltage detector,
a trimput must be used to adjust the voltage detection threshold.
Both the PFO and RESET outputs have high sink current capability
and only 10uA 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 nominal 5V V. is above 5.5V. The battery
monitor circuit (Figure 11) 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 itis 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
Vee
29.4kQ TouP
Reset Reset
MP690 Input
MP691 Sem
2kQ p=—1 PFI MP692 PFO
MP693
10kQ T
GND

Figure 9. Externally Adjustable V. Reset Threshold

can be added by connecting aresistor between the PFO output and
the PFlinput 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 0.01uF capacitor sets a watchdog timeout delay of 100
seconds. When the control input is low, the OSC SEL pin is driven
high, selecting the internal oscillator. The 100ms or the 1.6 sec
period is chosen, depending on which diode in Figure 14 is used.

+5V

Vee
35.7kQ N TouP
Reset Reset
MP690 Input

MP691

2kQ MP692

MP693

PFO H N-Channel

10kQ GND

il

Figure 10. Reset on Overvoltage or Undervoltage
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+5V
Vv . Low Battery
VBATT e BFQ |[——= signalto
' P 1/O Pin
1
i MP690
| PFI MPe91
! MP692
1 MP693
i
i
1
I —_ — Low
———A\— CE Out CEInf---- ~ FromuP
RL GND Applies 1/O Pin
—L Load
—— to Battery

Figure 11. Backup Battery Monitor with Optional Test Load

+5V
Vee
MP690
Watchdog MP891
Strobe WOl MPes2
Watchdog
Disable
GND

||}—

Figure 13. Disabling the Watchdog under Program Control
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MP690/692 MP691/693

7V —15V
7805 Veo
% "
J_ 10kQ | MPeso
o = o e
75k MP693
PFI
GND
R2 R3 J__
13kQ 300kQ =
TopuP
Vy =8.75V - R R1
v =76V Vi =12y (1 TRt Rs)

Hysterésis =1.15V
Vi = 1.2V (1 . Rt . (5V —1.25V) R1 )
H = R2 " 1.25V (SR3 + R4)

i i}
Hysteresis = 5V x R3

Assuming R4 < R3

Figure 12. Adding Hysteresis to the Power Fail Voltage
Comparator

+5V
Low = Internal Watchdog
Timeout v
M * OSC SEL ¢
i |
i |
! 1
Hi = External | !
Watchdog H
Timeout =T s MP691
FATRN A4 MP693
Connect for
1.6 sec Timeout OSC In GND
when Internal

Timeout is Selected Connect for

= 100ms Internal  —
Timeout

Figure 14. Selecting Internal or External Watchdog Timeout




MP690/692 MP691/693

Table 2. Input and Output Status In Battery Backup Mode

Vearr Vour Vgarr IS connected to V. via internal MOSFET.

RESET Logic low.

RESET Logic high. The open circuit output voltage is equal to Vg .

LOW LINE Logic low.

BATT ON Logic high.

WDI WDiI is internally disconnected from its internal pullup and does not source or sink current as long as its input
voltage is between GND and V, .. 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.

CEIN CE IN has a 2uA input pullup current source. Float or drive high to minimize supply current.

CE OUT Logic high.

OSC IN OSC IN is ignored.

OSC SEL OSC SEL is ignored.

e The supply curant s A maimum whe Vo o loss har g 70omy o 70T

Package Information

0.400
(10.160) A%
/— Lead #1
rioe 0.025
D925 raD
0291 {0.635)
(7.391)
0.0600.005
!~ G5250127)
0.290 - 0.320
(gigg) MAxl (7.366 - 8.128) om0
0.020 - 0.070 ¥ (4.064)

(0508 1.778) } (-‘3’;:_% MIN

(.524) 0.018+0.002

(0.457£0.051)

0°-10° |‘/ V
0.008 - 0.012
| "I =" {0.203-0.305)
I |

0.385£0.025

(9.77920.635)

lin

0.10020.010 010

(2.540£0.254) 254)

8 LEAD CERDIP (D)
8ja = 125°CIW
8jc =55°C/W
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MP690/692 MP691/693

HHHHHHHF(f—f

-0299 0.344-0.364

0.291

0.394-0.419

honobon

(7.390—7.959) (8.738 — 9.246) (10.008 — 10.643)

0.050 por
(1.270)
. 0.014-0019
— 0.014-0.019
= (0.356 - 0.482)
0.092-0.104
(2.337 - 2.642)
0412 0
(10.465) i

T
J 0080 0o
(0.762)

0.003 - 0.011
(0.076 — 0.279)

.

0.088 - 0.096
(2.250 — 2.450)

J

c%
Gz,m

L 7

( -346) 0.009-0.012
(0.229 - 0.305)

16 Lead Small Outline, Wide (WG)

Bja=105° C/W
8jc = 60°C/W
5815
r('—)njﬁLead #
iininininininl 0030-0.110 p)py
0.250+0.005 d (0.762 — 2.794)
(6.350£0.127)
OJOOooT
0.025+0.015 4_1
(0.635%0.381)
0.300-0.320
0.040 0.020 (7.620 — 8.128) _ 2
! (1.016) { (0508) ,-—-t \——
0.130£0.005 T
Ssozsoer %Wmﬂ] it -
AN ‘,/
0.020 0.009-0.015
o505 N l__ [IRES YT
0125\ (0.229 - 0.381)
(0508) y‘—‘" .‘ L (3.175)
0.018 +0.003 0.025
(0.457 £ 0.076) 0325 " 015
43720 0.1000.010 ~0.
2540£0.254 +0.635
(8255 0.381 )

16 Lead Plastic DIP (P)

Bja = 100°C/W
8jc = B0°C/W
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MP690/692 MP691/693

0.785
0.395 (19.939) Lead #1
(10.033) 0.025
Lead #1
- 0.201 / (0635 "0

nood! 0.030-0.110 L0 {7301 MAX
0.250 * 0.005 d 0.762 - 2.794
6.350 £ 0.127
( ) 0.050 \\ v "l l“
0.025 +0.015 okl 0,300 - 0.320 (1.270) 0.290 - 0.320

.635 + 0. e 0.060 + 0.005 366 - 8.
(0.635 + 0.381) 0040 1yp 7620-8.128) g0 . : (7.366 - 8.128)
v (1.016) 0.020 4 (1524 0.127)
0130£0.005 ~—— 0.125 1 0508) 0.160 f ] 0125

MIN
(3.302 £0.127) T_L {3175 MIN (4.064) MAx—ri— ¥ (3175
0.020 } L L &
S22 MIN 0.009-0.015  0.020-0. o7o 0.008 - 0.012
-7 0°-10° 0e-10 s
(0.508) H lo229-0381) (0.508—1.78) .l L ’“‘ b fo.203- 0.305)

0.018 +0.003 0.100£0.010 (g 3;5 z g ggf) !
(0.457 £0.076) 0.100 £0.010 0.325 + 2025 (25540 £ 0.254) 0.385 + 0.025
(2.540 £0.254) -0.015 (9.779 + 0.635)
+0.635
(s 255" o )
8 LEAD PLASTIC DIP (P) 16 LEAD CERDIP (D)
0ja = 120°CW 8ja = 100°C/W
8jc = 70°CW Bjc =50°C/W

Pin Configuration

MP690 & MP692 MP691 & MP693
Vour 1| / (8 ] Vaarr Vearr L1 N [ 16 | RESET
Voo [2] | 7 ] ResEeT Vour [ 2] | 15 | RESET
GND [ 3| & | woi Voo 8] 14 ] WDO
PR (4] 5 ]FFo GND [ [ 13 ] CEIN
BATTON [ 5 | [ 12 | CEouT
top view LOW LINE E 11 | WDI
8-pin DIP oscIN [ 7| | 10 ] FFO
osc SeL [ 8| ERE
top view
16-pin DIP
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CMOS Photo-Electric Smoke
Detector Integrated Circuit

Ordering Information

Device Package Order No.
SD2 16-Pin Plastic SD2P
Features

6uA — Average Standby Current

Minimum Cost of External Components

1mV Sensitivity

8to 1 Increase of Sample Rate when smoke detected
Improved Noise Rejection by multiple sampling
Automatic LED Supervisor Alarm

Multi-Station Input/Output Capability

Horn Modulation Mode Control

Piezoelectric Horn Driver

Smoke Sensitivity Adjustable by single resistor

Oooooooooogoad

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 -40°C to +100°C
Operating Free Air Temperature Range 0°C to +55°C
Power Dissipation (Package) 300mW
Continuous Output Drive Current 25mA
Lead Temperature (Soldering, 10 sec) 300°C
Relative Humidity 90%

12-39

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_| N 16 ] Vpp
Cremory L2 15 ] LED PRE-DRIVER
LATCH/RESET [ 3 | 14 ] LED SUPR
LOW BATTADJ [ 4 | 13 ] 10
SENSADJ [ 5 | 12 | OP MONITOR
HORN MODUL [ 6 | |11 | FEEDBACK
Rrming 7] 10 | HORN 1
Ve [ 8 | 9 ] HORN2
top view
16-pin DIP



Electrical Characteristics ,
(W/R-(7) = 22 Meg Q then f . = 485 Hz; T, = 25° C;V

= 9V, unless otherwise specified)

SD2

Symbol

Parameter Min Typ Max Units Conditions
In Photodiode Input Leakage Current 0.01 | 1.0 nA :
Vep Photodiode Input Signal Sensitivity 0.5 0.8 1.1 mv Croem = -05uF
Cinput = 5pF
Tep = 100u sec
\ Low Battery Threshold Voltage 7.3 7.7 8.2 Vv R(4) =
Horn Modulation Frequency 8 Hz PIN6to Vy,
Horn Modulation Duty Cycle 62.5 % R(7) =22 meg Q
Smoke Detected
TraL Low Battery/LED @ o =485 Hz
Supervisor Trouble 17 mSec R(7) = 22 Meg Q
Alarm Pulse Width
TraL Low Battery/LED 35 sec @ fog =485 Hz
Supervisor Alarm Period R(7) = 22 Meg Q
lour Horn Output Current +25 mA Vo = IV Sink
V., = 8V Source
Vin Feedback Input Voltage Range Vgs- 15 Vpp + 15 v Typical Min and Max.
Not 100% tested
lom Operation Monitor 25 -4.5 mA Vou = 2.0V
Output Current, Source
o 1/0 Output Source Current -4.0 -10.0 mA Vio=Vpp-1.0
Vio Remote Alarm Trigger Voltage 0.6 Vg \" Sink Current 20mA
typical at V) = 4.5V
Viu-on LED Supervisor, upper Vpp-0.8 Vpp- 0.2
Threshold Range
Vi orr LED Supervisor, Safe Region Vop-25 Vpp-0.8 \
Vii.on LED Supervisor, lower Vpp - 4.0 Vpp -2.5
Threshold Range
Lep LED Output Source Current -10 -20 mA Vi =5V
Tiep Photodiode Sample Pulse 1.0 sec fogc = 485 Hz
Period (Smoke Detected)
Tieo Photodiode Sample Pulse 8.0 sec fosc = 485 Hz
Period (Smoke Detected) R(7) = 22 meg Q
Voo Supply Voltage 7.0 9.0 10.0 \
oo Average Standby Supply Current 6.0 10.0 pHA R(7) =22 Meg Q
VDD = 9.0, Non-Alarm Mode
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Pin Definition

sb2

Pin

Name

Function

e

Photodiode Input

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

Memory Capacitor Input

The capacitor may range from 0.01uF to 0.05pF and should have low leakage. The detector
sensitivity increases with increasing capacitance.

Latch/Reset Input

When connected to V, the detector will latch on at the first detection of smoke alarm. When
connected to VSS' 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.

Low Battery Threshold

The nominal threshold of the battery alarmis 7.7 volts. The alarm can be raised by connecting
Adjustment a resistor to ground, and lowered by connecting a resistor to V.

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 100usec per megohm.

Horn Modulation Control Input

When connected to V,, the Horn will pulse ON and OFF at approximately 8 Hz, with the ON
time exceeding the OFF time. When connected to VSS' the “Smoke” alarm will sound the Horn
continuously. This control only affects the “Smoke” alarm condition.

Timing Resistor

A nominal resistor value of 22 megohms to V4 sets the oscillator frequency to 485 Hz. Thus:

a) The IR LED pulses every 8 seconds in standby.

b) The OPERATION MONITOR LED puises 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) ThelR 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| Vg 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 Input/Output

This Input/Output 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 of the 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 V4 via a low impedance path. An Input level of greater than
0.6V, 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., or to pin 2
in most applications.

DD’

15

LED Pre-Driver Output

This terminal can source about 13mA. The output voltage is zener clamped at approximately
6.7V and the current becomes limited. The LED current set resistor may be put in the collector
circuit, below the LED, but the 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

DD

This pin is connected to the positive battery terminal. Pin 16 should be solidly connected to
the V,, side of both the photodiode and the memory capacitor. AV, 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 10 volts, although average standby current will increase with supply voltage.
Protect the integrated circuit from polarity reversal.

9,10

Alternate Driver for Electro-
Mechanical Horns

When the smoke detector circuit is used to drive either a transistorized mechanical or electro-

mechanical horn, the feedback (pin 11) must be connected to V,,. When an alarm condition

is not present, pin 10 will be at V,, and pin 9 will be at V. When an alarm condition is present,
pin 10 will switch from V; to V¢ and pin 9 will switch from V4 to V.. Both horn outputs are
capable of sinking or sourcing more than 100mA 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 10 is left open.

Electro-Mechanical Horn

Pin 9 is connected through a resistor to the base of an NPN horn driver transistor. Pin 10 is
left open.

Timing Waveform

} Single Smoke! Two Consecutive 1 Missing Smoke | 1 ! Single Smoke
| Detection | Smoke Detections! Detection | ! : Detection
| I ! 1 I I Latch Mode
. |
fe— + 355 . -
[ | ! No ! |
o L T T N
CONDITION e 85— 85 y 8s fe— 85 —>} 85—t 85—
L0 |1 W W I
PRE-DRIVER
(PIN15) —>] |e— 055 — 1.0s
17ms 17ms
> e > e —>{ 3.50s |€— —> |
1.5
I e N I
(PIN 12)
155 —»-, 2.0s
Remote
/o l l I | Input I
(PIN 13)
HORN 1
L L [ A =71 | L
Trouble Alarm Low Battery
Pulse Override _
Hom 2 [ | |
(PIN Q)
Latching Reset
LATCH MODE
{PiN 3)
Low B
LOW BATTERY J ow Battery Condition !
CONDITION
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Truth Table

SD2

Input Conditions Output Conditions
Alarm Status Smoke| Low | LED | Pin3 | Pin4 | Pin6|Pin11| Pin13| Pin9 | Pin10|Pin 12 | Pin 13 |Pin 15
Batt. | Sup'r | Latch | Batt | Mod'l| Fdbk 1/0 H2 H1 |OPMO| IO LED
Standby F F F X N X H* N L H P! L P2
Remote F X X X N L H* H H® LS P! N p?
Smoke F X X X N H H* H H58 |56 P! N p2
Local T (A) X X L N L H* N HS LS H H p3
Smoke T (A) X X L N H H* N H58 L58 H H p3
Local T(B) F X H N L H4 N H® LS H H P
Smoke T (B) F X H N H H* N H5® [ H H P
Latched T(B) T X H N X H* N L H H H P3|
Low Batt F T X X N X H* N L' H! P! L p2
LED Sup'r F X T X N X H* N L H! P! L p2
Batt Disable F T F X H X H* N L H P! L p2
Horn Disable X X X X N X L N L H X X X
Key: T - Logical TRUE, Analog Condition Notes: . Pulsed to opposite state ONCE every fourth PULSE on pin 15.

F - Logical FALSE, Analog Condition
H - Logical HIGH, Digital Level or Driver Sourcing
L — Logical LOW, Digital Level or Driver Sinking

P — Output PULSE HIGH, Normally LOW
N — No Signal Applied / Open

X = Unspecified

A — After two consecutive smoke detections
B — After one smoke detection

Block Diagram

. Normal Sample Rate, Typical 8 seconds.

1
2
3. 8 Times Normal Sample Rate, Typical 1.0 second.

4. When used with a piezo horn, this signal is oscillating,but considered HIGH.
5. When used with a piezo horn, this signal is oscillating.

8.

. Signal will be in non-alarm state 37.5% of time.

cﬂ

HORN
MODULATION |
3

LATCH/RESET O

PHOTODIODE

MEMORY O
CAPACITOR

4
BATTERY O—
ADJUST

LED O
SUPERVISOR

SENSITIVITY o5
ADJUST

TIMING
RESISTOR O—

~

o1

8
Vss OI— Vss

IN
&

LOGIC
SHIFT
REG.

—> spee

16
Von VoD

LRI

13
D ‘20 OPERATION

ALARM
LOGIC
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DRIVER

1
i)

15

TIMING
TRIG
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TIMING &
CONTROL

SPEED-UP

K
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2ZERO
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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 1mV 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-

Sbh2

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 (1/0O) 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 alocal 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

Vop-

Typical System — Non-Latching Single Station

SMOKE CHAMBER
[ NoTE1
L el ov
100uF T w bt
|LED | ) | I
= ey 1]
,|NOT ] -
2
q ' L, 16
[ Igtiou |
— 2 15 —{ anar0s
0.05uF 5“0“9' ]
3 14— =
Low L]
BATTERY Lo O0—-— 4 13
DISABLE
OPTIONAL
ALARM 5 12 LED
= oMo — INDICATOR
s n
7 10
22M0

9
_1 30K
-1

PIEZOELECTRIC HORN
—

CATT — 101FB

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

2. IR Photo detectors Vactec VTS4085
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Typical Performance Curves (T, = 25°C unless otherwise noted)

IR LED PULSE PERIOD
(sec.)

MAXIMUM IR LED PULSE DURATION
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o
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T
10 20 Mo
N I
10 Mo
1
6 8 10 12 14
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-
o

o
=

(VOLTS)

IR LED vs TLED vs Oscillator

OSCILLATOR (PIN 7)
(Hz)

4100 410 41
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/
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(PIN 15) (sec)
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@ Supertexinc.

lonization Chamber Type
Smoke Detector Circuit

Ordering Information

Device Package ~ Order No.
SD3A 14 Pin Plastic SD3AP
Features General Description
[0 Capable of Directly Driving Piezoelectric Horn The SD3A is a CMOS integrated circuit designed for an ionization
) . . chamber type smoke detector that directly drives a piezoelectric
O Multiple /O Station Capability horn. It satisfies UL217 requirements and is available in a 14-lead
O Low Battery Level Beep Alarm plastic DIP.
O Continuous or Intermittent Alarm Designed and built for an efficient, low component count, smoke
— . detector system, the SD3A has numerous features that allow
O LowPower Consumption - 104A Maximum increased alarm effectiveness and reduced false triggering. With
O High Noise Immunity CMOS Technology an improved offset voltage and built-in hysteresis, this device
O Meets UL217 Requirements requires less ion source and has increased sensitivity.
. ) The horn output of this circuit can be a continuous or intermittent
0 Uses Economical Zinc Carbon 9V Battery alarm. An optional LED indicator can be used to monitor the
O No Voltage Detection Adjustment Necessary battery level. The SD3A operates on a single 9-volt alkaline or zinc
O Optional Battery Impedance Check carbon battery. It also may be used in multiple station connection
' applications.
Storage Temperature Range -55°C to +150°C
Operating Temperature 0°C to +50°C <
Supply Voltage +15.0V wve [ ] 14 | lgN
Voltage on All Other Pins 0.3V 1oV, + 0.3V Wa [2] 13 ] BATT
Power Dissipation 300mW o 3] 12 | ICq
Relative Humidity Rangs 5% to 95% LED [ 4| [11 ] CLK
Voo [5] 10 | Hy
OPT [ 6 9 | H,
H, [7] 8] ano
top view
14-pin DIP
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DC Electrical Characteristics

SD3A

Parameter Symbol Min Typ Max Units Conditions
Operating Voltage Voo 6.0 10.0 \
Supply Current loo 7.0 10.0 nA Vpp = 8.0V; LED not con't
lonization Chamber Input 1/2VDD -0.15 1/2VDD 1/2Vpy + 0.15 Vg = floating
Reference Voltage Vi 05 Voo 3 Vg tied to external

resistor

lonization Chamber Input I 1.0 pA Input Voltage = 9.0V
Leakage Current
lonization Chamber Input Vos 50 150 mV
Offset Voltage
Input/Output Alarm Vio 3.0 v
Trigger Voltage
Input/Output Drive Current Lo -3.0 -5.0 mA Vpp =7.0V; Vo =6.0V
Operating Voltage Voo 7.5 7.7 7.9 v No Adjustment
Low Voltage Detection Necessary
Horn Current ! vom -25 mA Vpp =7.0V; Vgey = 1.0V
H2, H3 25 mA | Vo =7.0V;V, 5oy =5.0V
LED Current len 2 4 mA Vpp = 8.0V
Clock Period i 20 40 60 sec C, = 1uF; V,, = 8.0V
Clock ON Time ton 10 20 30 msec C_=1uF; Vy, =8.0V
LED Flash Period teo 10 30 sec CL =1uF; Voo =8.0V
Horn Pulse ON/OFF Time tosc 0.5 sec Intermittent Mode Only

Pin Definition

Label SD3A Pin Function

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

IC, 12 The lonization Chamber Reference Input is connected to the other side of the lonization Chamber
comparator. It is set at 1/2 V,; generated by an internal resistor network.

IC\ 14 The lonization Chamber Input has high input impedence and is connected to one side of the
lonization Chamber comparator.

/0 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.

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

GND 8 Ground. .

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

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

LVq 2 For Low Voltage Detection Point Adjustment.

OPT 6 This pin controls the type of horn drive. When tied to V,, 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

SD3A

Operation

The SD3A is specifically designed to directly drive a piezoelectric
horn. In this circuit the ionization chamber input (l,) is connected
tothe firstinput 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, /2.
This reference voltage can also be adjusted externally by a resistor
or potentiometer tied to the ionization chamber reference input
(Icg)- 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-

DRIVER

HY H2 W3

cLx /

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,) 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.

| active |

150K

AAA H

VW, fI 2
H

CHAMBER ' 10uf —

1C, p— I

|

v
ALKALINE
OR ZINC
CARBON
BATTERY

REFERENCE
CHAMBER

PIEZOELECTRIC HORN

Figure 1.

DUAL 1ONIZATION CHAMBER

SD3A with a Daul lonization Chamber and Piezoelectric Horn together with an LED as battery connection indicator.
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SD3A

R oo
LED "Cr
" SD3A 'y
"y

"3 o 1/0 CLK

e — AA— —]

l]__
T LED
43 - -
300uF X \
ELECTRO- 1 :
MECHANICAL |
HORN | t
| I
- -
. —
v
BATTERY

\uF,
CT\SV

1

|
L
1
|
|
%Rz ol
|
1

2100k
OUTER 9
ELECTRODE
=\

COLLECTOR TN rest

ELECTRODE [ etectrone
SOURCE
ELECTRODE

TEST O
PUSH
BUTTON T

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.

PIEZOELECTRIC HORN

I
l active | | Bl
t, Yy OPT CHAMBER: : lour ==
LED " | |
BATT | <
i so3a  Ci } | =
9v
" REFERENCE ' ALKALINE
CHAMBER | OEAﬁézﬁ
- oo /0 OF | | BATTERY
| ] I
T X [ |
Tlay __I__ LT

DUAL 1ONIZATION CHAMBER

Figure 3. SD3A with a Dual lon 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

STATION 1

GND 1/0

1

STATION 2

GND 1/0

E15

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

STATION 20

GND 1/0

£

J |
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@ Supertexinc.

Surface Mount Packages

Various surface mount packages are available for HYCMOS, 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.

Ty

16 Terminal Type "C" Leadless
Ceramic Chip Carrier 20 Terminal

Ceramic Chip Carrier

16-Lead * 20-Lead * 28-Lead *
Small Outline - Small Outline Small Outline

28-Lead Plastic Quad 36-Leaded Ceramic Chip Carrier
"J" Bend Available with "CR", "CF", and "CS"
Lead Bend Options

*300 mil wide body.
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80-Lead Plastic and Ceramic Quads
"J" Bend

Type "B"

84-Lead Plastic Quad
"J" Bend
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I
pub!

I

[
[
L

I
JYRUORURRY!

] 0.0.0 i

Die on tape
(for Tape Automated Bonding)

13-2



@ Supertexinc.

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.

.050 +.010
)
K +.01
————_—— _ 050:010
_.i 125 e
Max.

olo
Qe
+| o+l
Q'o
B 0
QQ

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

— — 050 = 010
— — 050 = 010
o 25 o
Max. +
= )
050 £.010

.050 +.010 0} ’14—1‘
.050 £ .010
Figure 2

TO-92 leads bent for reversed TO-18 or TO-52 pin circle (Ordering information: Option P016)*

*Lead lengths are those of original components as shown in the Package Outline Section (i.e., uncropped, unless otherwise specified).
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.100 +.010
T ———)
[}
__\ .100 +.010
——l 1252010 j=— i
— — }
.100 +.010
,} 100 |
+.010
100
. 1010
Figure 3

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

.100 £.010

x\ .1oo+¢ 010

.100 £.010

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

0.125
™£0.010 " i

0.100
+£0.010 ¢

$ 0.100
+0.010

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

*Lead lengths are those of original components as shown in the Package Outline Section (i.e., uncropped, unless otherwise specified).
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0.175
0.185 0.017 Nominal Lead
Thickness
T 0.100 * 0.005
0.175
e I S 0.226 Max.
\E 0.100 * 0.005
0.190
0.160
0.375 Max.
0.135
0.145
T_ 0.002 0.090
0.025 ~ Nominal
Nominal 0.045
— |-— —
0.060
Figure 6

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

I N
0.175
0.185 I E—
—— 1T
R —

0.175

0.175 0.185
0.185

——

o
w
o

o
~
o

b

0.045

0.055

|o
=3
o
©
|——> [I——

~— 0.050
Nominal

ol
Q
I
a

— 0.050
Nominal

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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@ Supertexinc.

TO-92 Taping Specifications and Winding Styles
(per EIA Standard RS468)

Extraction force
STYLES P
EFGHM e e STYLES
See below| AB,CD,P
¢ T ] (See below)
Al
allR
. ke Pooille 1 F d >l ™
"L L i
HE! i Wa
v 4 x 1
L —ot Fy & Fp bt Wo W
fe— Pg—sd * l‘
N & i
Do
Po
STYLE A STYLEE
STYLE A IS PREFERRED STYLE E IS A PREFERRED STYLE
CARRIER STRIP ARRIER STRIP
ADHESIVE TAPE  ROUNDED SIDE ADHESIVE TAPE
- - FLAT SIDE
FEED FEED— N\
ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE FLAT SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE
STYLE B STYLEF
“%'Z?AY&T;TP;..? N REVERSE Soe ADHESIVE TAPE ON REVERSE SIDE
T SIDE CARRIER STRIP
AL 2. ROUNDED
SIDE
FEED D=

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

STYLEC

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

STYLE G

CARRIER STRIP
ADHESIVE TAPE

ROUNDED

ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE

STYLED

FLAT SIDE

FLAT SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE

STYLEH

ADHESIVE TAPE ON REVERSE SIDE

FLAT SIDE

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

ADHESIVE TAPE ON REVERSE SIDE

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 593

P4 3.85+0.5 F1-F2 +0.3
P2 6.35+0.5 Do 4+0.2
P3 6.35 t 0.7+£0.2
w 18%32 Ap o+1
Wo 6+1 d 0.50%33¢dia.
W, 9+0.5 R 0.8
Ws Max. 0.5 45°-60°
W3 Min. 4.5 L Max. 11
H 19.5+0.5 Ac 0+0.5
All dimensions in millimeters.
STYLE P
FOUNDED SoE ADHESIVE TAPE
CARRIER STRIP

ROUNDED SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE

LE P I8 EQUIVALENT TO STYLE
DEPENDING ON WHICH BOX-FLAP IS OPENED AND WHICH END OF
THE BOX THE DEVICES ARE FED FROM.

S A, B, G, D OF REEL PAC

STYLEM

ADHESIVE TAPE

CARRIER STRIP

1

FLAT SIDE OF TRANSISTOR AND ADHESIVE TAPE VISIBL

STYLE M AMMO PACK IS EQUIVALENT TO STYLESEE, 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

pa— 770 * -§98-—>

+.065

¥ 015
@® 285%.015
{ — — SEATING
' r PLANE
® .4soi 030
—od k=040 .002
1187 %
fe—.665 £ .00:
215 % .005 s ’T\
173%.005 R
| ™R ()
G 4 ¢
3 T,
S I 2 MOUNTING HOLES
1
|

.430%.005

©

0.156%.005 (¢

-500%.010
DIA.

TO-3 Metal Can Packages

o as0i010
o

ja— 325:.010
DIA

®) 250010

1 Mi [IN O]
U f
H\—\ oot .

% e

© Mm

[:l:

1-Source
2-Gate
3-Drain

a5°
NOM ~—{

TO-39 Metal Can Package
3-Lead

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

2-Lead (Steel)

a80t.00s (G0
o~ — -
® 100 zT 005 :I :
i
SEATING G i -‘L
TR, ~ ]
1-Source O wooaag ™
2 G t UNOGNYROLLED ]
-Gate
3-Drain

-100 £ 005 (2)

107 NOM

1
3

Note: Excludes parts with 'R' prefix.

|

TO-92 Plastic Package
3-Lead
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L— 018
T “JL .015%.005
BEFORE LEAD FINISH



@.ozoz.ooz’

500 MIN ©
TO-52 Metal Can Package
3-Lead
fe—— .a00 910 o s fe— .180x00s  ®)
1512002 ——
i —'1 [— osoz003  ®
T []
o010 @
_——r ® .250t010
¥y 1
-~ SEATING
|+ PLANE
340£.010
1.150£.010 -
1 |2 F T
225¢.025 (&)
© s40£015
1-G
2-0
3-
Xy L
+010
i 032+.005 015 01— fe—
@ 050,003 | == | [*— .ws:g‘.‘;
— [e—.100£.010 (® ’
®&) -200:.010

TO-220 Power Package
3-Lead

Note: Circle (i.e., ®)) indicates JEDEC Reference.
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(®).290+.008 )

| Semm— | S— —J | S—— T ) Sm— —J
——l L €) .050+.003 e— (& .100 * .003

® .800%.008 ————

[ L !
v

+.002 — plle
(@.035+.010 ©00% 5%

(o100 —»IL.maz,ooz e € .300£010 —»

14-Lead Ceramic Side Brazed Package

® .13—511.010

(©.150.015

(®).295+.008 )

1 8
— Tt
@) .050£.003 (5).050£.003
(D) .800+.008

1 =

(@.035£.010 © 0109 —>{|«—

—>‘ L (®.018+.002 [« ) .300£.010 —»]

16-Lead Ceramic Side-Brazed Package

}
(@ 130.010

©.150£.015

Note: Circle (i.e., ) indicates JEDEC Reference.
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(©).295+.008

D

1

10

9

| gy s g e S S S s HE e E s N soas )

—
—J l-— 050,003 —»] l<— (5).050£.003

(D .900£.010
¥ : n :
@ 130 £ 010 [
(©.150£.015 ©@.0352.010
@ 100 JL (®.0182.002
18-Lead Ceramic Side-Brazed Package
_— e e e e e e e o o
20 1
(©).290%.008 )
1 10
———r—r—
~—I L 050,002 ——1 le— (9 .050x.003
(@ 1.000£.010
= )

'
® 130 010

©.150£.015

_

(@.035¢.010

() 100 JL ®.018£.002

20-Lead Ceramic Side-Brazed Package -

Note: Circle (i.e., ® ) indicates JEDEC Reterence.
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W — Y — Y —— W —

® o010 )

|
—l fo— € os0r000 le— @ 050+ .003

©1.2001.012

—»
S
H

[CEEY 1]

I
(] w
[ S |

24-Lead Ceramic Side-Brazed Package

©. 180208 ©00r P —lle—

€ 800:.010 ——-'

e B e T e B s TS e B s TS e S e B e Y e T e B e T e W e

©® 02010 D

1 14
7 7 CJ CJ CJ o 0y 7 o7 o7 o3 3 o o

1L o | E—

©1.400:.014

@ 145t 010

©.1502.015

28-Lead Ceramic Side-Brazed Package

Note: Circle (i.e., ® ) indicates JEDEC Reference.
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40

7
®5902.010 )
J B ]
A e Il —  —  —  —  — a —  —  —  —  —  ——  —
——l l-— .0602.003 ‘—I l——@psuzm:
©
Fo ]
@ 145 +.010 Il
(@).050:.010
©.1501.015 | ©00'%E  —
I S y

o i p—

€ 6002010 ———»f

40-Lead Ceramic Side-Brazed Package

Note: Circle (i.e., (B)) indicates JEDEC Reference.
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® .248 £ 003 1‘

7
| IS [ SNUSS [y S S MU J S R s—

J L €9 .060+.005 J l«— (5).080 * .005

(©).760%.007

(®)1752.025

I

(©.150.015 @020 . (©).010£.002
_L___ «=0-15°

.100 .018+.002 310% .010

14-Lead CERDIP Package

8

T T 7 T T T T

I_.J —J
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(©).760%.007

(®).175£.025
_ ¥

T
(©.150£.015 l l @0z (©.010¢.002

N
100 -—| l" ® 0182002 - (E) 310 010

16-Lead CERDIP Package

Note: Circle (i.e., ®) indicates SEMI-STANDARD G1.1 STD.1.
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18 10 l

(® .268 . 003 )

1 ° )
J —J T —J T3 — | M——

j L—
4—1 L €) .060+.008 J le—(5).045 * .005

(D).890x.008

(®).175x.025

©.1502.015 @.020 (©)o10+.002
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18-Lead CERDIP Package
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(©.288 + .003 )
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L.
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(D.150.015 | ‘ ® (©).010+.002

«=0-15°
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@ .100 4—] L— (®).018+.002 @ 310+,010

20-Lead CERDIP Package

Note: Circle (i.e., ®)) indicates SEMI-STANDARD G1.1 STD.1.
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© 150015 —l¥
150, . ©010t.002
g
_—_-@.slo'_.olo

24-Lead CERDIP Package

T
©® s08.* 008 )

e B —— I —— e

(©)1.4502.010
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7 v

e Y]

©.150t.018

28-Lead CERDIP Package

Note: Circle (i.e., ® ) indicates SEMI-STANDARD G1.1 STD.1.
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@© a30%.015

Note: Circle (i.e., ) indicates JEDEC Reference.
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36-Leaded C/C
Bend Option “"CR"

010 £ ,003
TYP.
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36-Leaded C/C
Bend Option "CF"

Note: Circle (i.e., ) indicates JEDEC Reference.
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(For detail di i refer to pac} outlines)

Note: Circle (i.e., ) indicates JEDEC Reference.
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84-Lead Quad Plastic Chip Carrier

JEDEC Reference.
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44-Lead Quad CERPAC "DJ" Package
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SCALE = 10X
80-Lead Quad CERPAC "DG" Package

Note: Circle (i.e., @) indicates SEMI-STANDARD G1.1 STD.1.
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80-Lead Quad Plastic "PG" Package

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







DISTRIBUTORS

ARIZONA
ARIZONA COMPONENT CO.
(602) 269-5655

CALIFORNIA (NORTH)
ALL AMERICAN TRANSISTOR
(408) 287-0190

IEC

(916) 424-5297

IEC

(408) 435-1000

CALIFORNIA (SOUTH)
ALL AMERICAN TRANSISTOR
(213) 320-0240

ELMO

(818) 768-7400

ZEUS WEST

(714) 632-6880
DISTRIBUTED MICROTECH-
NOLOGY

(714) 921-1830

IEC

(714) 837-9960

NEUMANN ELECTRONICS
(619) 695-3005

CANADA

MILGRAY ELECTRONICS -
Toronto

(416) 756-4481

COLORADO
IEC
(303) 292-6121

CONNECTICUT
MILGRAY ELECTRONICS
(203) 878-5538

FLORIDA

ALL AMERICAN TRANSISTOR
(305) 621-8282

ZEUS COMPONENTS

(305) 365-3000

MILGRAY ELECTRONICS
(305) 647-5747

(800) 432-0645

GEORGIA

MILGRAY ELECTRONICS
(404) 446-9777

(800) 241-5523

ILLINOIS

RM ELECTRONICS CO., INC.
(312) 364-6622

IEC

(312) 843-2040

MILGRAY ELECTRONICS
(312) 350-0490

INDIANA
RM ELECTRONICS CO., INC.
(317) 291-7110

KANSAS
MILGRAY ELECTRONICS
(913) 236-8800

MARYLAND

MILGRAY ELECTRONICS-
Baltimore

(301) 995-6169

MILGRAY ELECTRONICS -
Columbia

(301) 621-8169

(800) 638-6656

MASSACHUSETTS
J.V. ELECTRONICS OF
BOSTON

(617) 657-6523

ZEUS CONPONENTS
(617) 863-8800

NU HORIZONS

(617) 777-8800

SALEM SCIENTIFIC
(617) 927-5820
MILGRAY ELECTRONICS
(617) 657-5900

MICHIGAN
RM ELECTRONICS
(616) 531-9300

MINNESOTA
ALL AMERICAN TRANSISTOR
(612) 884-2220

NEW JERSEY

NU HORIZONS

(201) 882-8300

MILGRAY ELECTRONICS
(609) 983-5010

(800) 257-7111

GCI CORP.

(509) 768-6767

NEW MEXICO
ELECTRONIC DEVICES CO.,
INC.

(505) 884-2950

NEW YORK

ADD ELECTRONICS
(716) 924-4760

(800) 962-2200

(315) 437-0300

NU HORIZONS

(516) 226-6000

ZEUS ELECTRONICS
(914) 937-7400
MILGRAY ELECTRONICS -
Farmingdale

(516) 391-3000

(800) MILGRAY

MILGRAY ELECTRONICS -
Rochester
(716) 235-0830

OHIO

SCHUSTER ELECTRONICS
(513) 489-1400

(216) 425-8134

MILGRAY ELECTRONICS
(216) 447-1520

(800) 321-0006

(800) 362-2808

OREGON
SHELLEY-RAGON
(503) 641-1691
IEC

(503) 641-1690

TEXAS

RM ELECTRONICS CO., INC.

(214) 263-8361
(214) 869-2080

ZEUS COMPONENTS
(214) 783-7010

MILGRAY ELECTRONICS
(214) 248-1603

(800) 441-9078

UTAH

IEC

(801) 298-1869

MILGRAY ELECTRONICS
(801) 272-4999

WASHINGTON
SHELLEY-RAGON
(206) 883-2220
IEC

(206) 455-2727
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REPRESENTATIVES

ALABAMA

MACRO MARKETING
11513 S. Memorial Pkwy
Huntsville, AL 35803
(205) 883-9630

TWX: 810-726-2230

ARIZONA

SMS & ASSOCIATES

7807 E. Greenway Road, Suite 8
Scottsdale, AZ 85260

(602) 998-0831

CALIFORNIA (NORTH)
CUSTOM TECHNOLOGY
SALES

514 Valley Way

Milpitas, CA 95035

(408) 263-3660 - 3664

CALIFORNIA (SOUTH)
ORION-ECLIPSE SALES, INC.
828 E. Colorado Blvd., Suite F
Glendale, CA 91205

(818) 240-3151

FAX: (818) 240-3181
ORION-ECLIPSE SALES, INC.
6905 Oslo Circle, Suite B1
Buena Park, CA 90621

(714) 522-6310

FAX: (714) 522-6312

CALIFORNIA

(SAN DIEGO)

EARLE ASSOCIATES

7585 Ronson Road, Suite 200
San Diego, CA 92111

(619) 278-5441

TLX: 314285 EARLE SDG
FAX: (619) 278-5443

CANADA

R.N. LONGMAN SALES -
Kirkland

168 Hymus Blvd.
Kirkland, Quebec
Canada H9H 3L4

(514) 694-3911

TWX: 610-422-3028

R.N. LONGMAN SALES -
Mississauga

1715 Meyerside Drive, Unit 1
Mississauga, Ontario
Canada L5T 1C5

(416) 670-8100

FAX: (416) 670-1384
TWX: 610-422-3028

R.N. LONGMAN SALES -
Coquitlam

310-218 Blue Mountain Street
Coquitlam, B.C.

Canada V3K 4H2

FAX: (604) 273-5477




COLORADO

FRONT RANGE MARKETING
3100 Arapahoe:Road

Suite 404

Boulder, CO 80303

(303) 443-4780

FAX: (303) 497-0371

CONNECTICUT

ED GLASS ASSOCIATES
120 Sylvan Drive, Suite 2
Englewood Cliffs, NJ 07632
(201) 592-0200

FAX: (201) 592-0488

FLORIDA
DYNE-A-MARK CORP.
1001 NW 62nd Street, Suite 180
Ft. Lauderdale, FL 33309
(305) 771-6501

TWX: 510-956-9872
DYNE-A-MARK CORP.
573 S. Duncan Avenue
Clearwater, FL 33515
(813) 441-4702

TWX: 810-866-0438
DYNE-A-MARK CORP.

500 E. Semoran Blvd., Suite 15A

Casselberry, FL 32707
(305) 831-2822
FAX: (305) 834-4524

GEORGIA

MACRO MARKETING
3040 Holcomb Bridge Road
Suite J-2

Norcross, GA 30071

(404) 662-5580

ILLINOIS

JANUS CORP.

650 E. Devon Avenue
ltasca, IL 60143
(312) 250-9650

FAX: (312) 250-8761

INDIANA

ARETE SALES

918 Fry Road, Suite B
Greenwood, IN 46142
(317) 882-4407

FAX: (317) 888-8416
ARETE SALES

2260 Lake Avenue

Ft. Wayne, IN 46805
(219) 423-1478

FAX: (219) 240-1440

KANSAS

BC ELECTRONICS
1140 Adams
Kansas City, KS 66103
(913) 342-1211
TWX: 910-749-6414
BC ELECTRONICS
2421 Yellowstone
Witchita, KS 67215
(316) 722-0104
TWX: 910-741-6804

MARYLAND

ROBERT ELECTRONIC SALES
5525 Twin Knolls Road

Suite 325

Columbia, MD 21045

(301) 995-1900

MASSACHUSETTS
MILL-BERN ASSOCIATES
2 Mack Road

Woburn, MA 01801

(617) 932-2311

FAX: (617) 932-9594

MICHIGAN
ARETE SALES
2260 Lake Avenue
Ft. Wayne, IN 46805
(219) 423-1478

MINNESOTA
SMILEY-SCOTT ASSOCIATES
9001 E. Bloomington Frwy,
Suite 118

Bloomington, MN 55420

(612) 888-5551

FAX: (612) 888-9754

MISSOURI

BC ELECTRONICS
500 Airport Road
St. Louis, MO 63135
(314) 521-6683
TWX: 910-762-0600

NEW YORK
GEN-TECH ELECTRONIC
SALES

4855 Executive Drive
Liverpool, NY 13088

(315) 451-3480
GEN-TECH ELECTRONIC
SALES

(SOUTHERN TIER)

5 Arbutus MR 97
Binghampton, NY 13901
(607) 648-8833

ED GLASS ASSOCIATES
120 Syian Drive, Suite 2
Englewood Cliffs, NJ 07632
(201) 592-0200

NEW JERSEY (NORTH)
ED GLASS ASSOCIATES
120 Sylvan Drive, Suite 2
Englewood Cliffs, NJ 07632
(201) 592-0200

NEW JERSEY (SOUTH)
DELTA TECHNICAL SALES,
INC.

Willow Wood Office Center
3901 Commerce Avenue,
Suite 180

Willow Grove, PA 19090
(215) 657-7250

TWX: 510-601-1858

OHIO

OMEGA SALES INC.
240 W. Elmwood Dr.,
Suite 20165
Centerville, OH 45459
(513) 434-5507

FAX: (513) 434-5772

OMEGA SALES, INC.

20475 Farnsleigh Rd., Suite 106
Shaker Heights, OH 44122
(216) 751-9600

FAX: (216) 751-7430

OREGON

ELECTRONIC COMPONENT
SALES

15255 SW 72ND Avenue,
Suite C

Tigard, OR 97224

(503) 245-2342

FAX: (503) 684-6436

PENNSYLVANIA
(WESTERN)

OMEGA SALES, INC.

2431 Milton Road

University Heights, OH 44118
(216) 318-1404

PENNSYLVANIA
(EASTERN)

DELTA TECHNICAL SALES,
INC.

Willow Wood Office Center
3901 Commerce Avenue,
Suite 180

Willow Grove, PA 19090
(215) 657-7250

TWX: 510-601-1858

TEXAS

T.L. MARKETING
12200 Stemmons Frwy
Suite 317

Dallas, TX 75234

(214) 484-6800

TWX: 910-861-4149
FAX: (214) 241-0315
T.L. MARKETING
7745 Chevy Chase Drive
Suite 360

Austin, TX 78752

(512) 453-4586

T.L. MARKETING

810 Hwy 6 #120
Houston, TX 77079
(713) 589-2763

UTAH

FRONT RANGE MARKETING
7050 Union Park Center

Suite 440

Midvale, UT

(801) 566-2500

FAX: (801) 566-2951
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VIRGINIA

DELTA Il ASSOCIATES
12616 E. Hampton Drive
Midlothian, VA 23113
(804) 379-1816

WASHINGTON
ELECTRONIC COMPONENT
SALES

9311 S.E. 36TH

Mercer Island, WA 98040
(206) 232-9301

FAX: (206) 232-1095

WISCONSIN

JANUS, INC.

W239 N 1690 Busse Road
Suite 203

Waukesha, WI 53188
(414) 542-7575

FAX: (414) 542-7634

INTERNATIONAL

AUSTRALIA /

NEW ZEALAND
SOANAR ELECTRONICS
TEL: 038950222

TLX: 790-34303

FAX: (038) 907198

AUSTRIA

ING. E. STEINER

TEL: (0222) 82-74-74-0
TLX: 135026.EAS

BELGIUM

RODELCO NV ELECTRONICS
TEL: 02 7205013

TLX: 61415 RODL B

FAX: 02 7202048

DENMARK
C-88 AS

TEL: (1) 244888
TLX: 41198
FAX: (1) 244889

FINLAND

TURION OY

TEL: 90 372 144

TLX: 124388 TURIO SF

FRANCE

A2M

TEL: (1) 39 54 91 13
TLX: 698376
INTERNATIONAL SEMICON-
DUCTOR

TEL: 33 1 45 06 42 75
TLX: 614596 Attn: |.C.S.
FAX: 1 45 06 46 99
ASAP

TEL: 3 043 8233

TLX: 842698887

FAX: (1) 30570719



HONG KONG

A & N ENTERPRISES
TEL: 5461179

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 EIM 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/

02 247 0706 7

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: 47 264 74 00

SINGAPORE
SEAMAX ENGINEERING
PRIVATE LTD

TEL: 7476155

TLX: RS 51147 SEAMA
FAX: 65 7447653

SPAIN

AMITRON, S.A.
TEL: 1241 54 02
TLX: 45 550 AMIT E
FAX: 1248 79 58

SWEDEN

INTEGRERAD ELEKTRONIK
KOMPONENTAR AB

TEL: 08 80 4685

TLX: 812 5126 INTEL

SWITZERLAND
EGLI FISCHER
TEL: 01209 81 11
TLX: 53762

FAX: 20122 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: 841 213513
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. Central U.S. — Supertex, Inc. Western U.S. — Supertex, Inc.

120 Sylvan Avenue, Suite 3 7608 Fox River Court 22726 Islamare
Englewood Cliffs, NJ 07632 Fort Worth, TX 76112 El Toro, CA 92630
(201) 947-3844 FAX: (201) 947-2802 (817) 457-5677 FAX: (817) 457-9269 (714) 533-0481 FAX: (714) 837-1564

@ Supertexinc.

Leadership in CMOS/DMOS Technologies

1225 Bordeaux Drive ¢ Sunnyvaie, California 94088-3607
TEL: (408) 744-0100 « TLX: 6839143 SUPTX « FAX: (408) 734-5247




