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General Description
The C1237HA is a monol i th ic in tegra ted circui t

des igned for pro tec t ing stereo power ampli f ie r s and

loudspeakers .

Features
 Work stably with in a wide power supply vol tage range . (Vcc=25 to 60V)

 Conta in a re lay dr iver . (Max.I 6=80mA)

 Work as ei ther la tch ing funct ion or automat ic rese t t ing funct ion by us ing pin3 . ( In

both over load detec t ion and output offse t de tec t ion ,e i ther funct ion can be se lec ted) .

 Need only single power supply.

 Both pos i t ive and negat ive output offse t can be detec ted through the same

pin . (Output offse t de tec t ion through pin2)

 AC vol tage can be detec ted . (For AC-power-OFF mute through pin4)

 The time delay from ampli f ie r power ON to re lay ON can be free ly se t by se lec t ing

externa l components . (For AC-power-ON mute through pin7)

 The moment tha t ampli f ie r-power is turned off , i t can make re lay broken OFF and

then loudspeaker di sconnected from ampl if ie r to prevent a shock off noise .

Package Information

Part NO. Order NO.
Package

Description
Package
Marking

Package
Option

C1237HA C1237HA SIP8 C1237HA
SXXXX 25/Tube

C1237HA:Part NO. SXXXX:Lot NO.

SIP8
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Block Diagram

Absolute Maximum Ratings（*2）

Character is t ics Symbol Value Unit

Power supply vol tage Vcc 60 V

Allowable power diss ipa t ion PD 320* mW

Pin 6 maximum cur rent I6 max 80 mA

Pin 4 maximum vol tage V4 max 10 V

Pin 8 maximum vol tage V8 max 8 V

Pin 1 maximum cur rent I1 max 3 mA

Pin 2 maximum cur rent I2 max ±3 mA

Pin 7 maximum vol tage V7 max 8 V

Opera t ional tempera ture Topr -20 ～ +75 ℃

Storage tempera ture Tstg -40 ～ +125 ℃

*Ta=25℃
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Recommended Operating Conditions（*3）

Character is t ics Symbol Value Unit

Supply vol tage Vcc 25～45～60 V

Electrical Characteristics （ Unless otherwise specif i ed， VCC=45V, Ta=25℃）

Character ist ics Symbol Test condi t ions Min. Typ. Max Unit

Pin 1 threshold vol tage Vth 1 Level to invert at pin6 0.58 0.67 0.76 V

Pin 2 posi t ive threshold
vol tage Vth +2 Level to invert at pin6 0.54 0.62 0.70 V

Pin 2 negat ive threshold
vol tage Vth –2 Level to invert at pin6 -0.12 -0.17 -0.23 V

Pin 4 threshold vol tage Vth 4 Level to invert at pin6 0.60 0.74 0.90 V

Pin 8 reference vol tage V8 RL=1.5kΩ 3.0 3.4 3.8 V

Test Circuit（ Sta te us ing la tchung funct ion）

C1237HA
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Application Circuit

Application Summary
Function for output of fset detect ion（ pin 2）

If too much DC cur rent flows through a speaker voice coi l due to large output offse t

DC level , the voice coi l might be overheated and the speaker might be broken.To prevent

the damage, i t is necessary to detec t the Output Offse t DC level and to disconnect the

speaker from the power ampli f ie r by breaking off a re lay if the detec ted DC level is

sh if t ed beyond a threshold level .C1237HA has a funct ion to detec t both the posi t ive and

the negat ive Output Offse t DC level with its single power supply.As shown below,you

can eas i ly make the posi t ive and the negat ive threshold level equiva lent and also se t up

the ir leve l by choosing proper res is tances .

How to determine the threshold levels of Output Offse t de tec t ion . ( ±Vth)

[1] The threshold level of pos i t ive output offse t de tec t ion (+Vth) is given by Eq.(1)

+Vth=(2+ RA ) · Vth + 2, ……………………………………………………(1)
iRC

Where Vth +2 is the or ig ina l pos i t ive threshold level of pin2 ,and Vth +2=0.62V Typ.

[2] The threshold level of negat ive Output Offse t de tec t ion(-Vth) i s given by Eq.(2) .

C1237HA
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-Vth=-{ -Vth -2· (2+ RA ) +Ic2 · RA} , ……………………………..………(2)
iRC

Where Vth -2 is the or ig ina l negat ive threshold level of pin2 ,and Vth -2=-0 .17V Typ.

and Ic2 is the cur rent from C1237HA and Ic2=12.5µA Typ.

at near ly –Vth .

[3] you can eas i ly find how to make ±Vth level equiva lent as shown below

(2+ RA ) · Vth + 2=-{-Vth -2· (2+ RA ) +Ic2 · RA},………….………….. (3)
iRC aRC

therefore determine RA ,RB and RC from Eq.(3) .

At ten t ion: The or ig ina l pos i t ive and negat ive threshold level at pin 2 without any

res i s tances are unbalanced;+Vth=0.62V Typ. and –Vth=-0 .17V Typ.

Example of des ign

If you need the output offse t threshold level ±Vth to be ±2.0V,determine RA ,RB and

RC as shown below

[1] Subst i tute 2.0 to +Vth in Eq.(1) and obta in RA /RC .

2.0=(2+ RA ) × 0.62
aRC

RA = 1.226
aRC

[2] Subst i tute –2.0 to –Vth in Eq.(2) and obta in RA (RB ) and RC .

-2 .0=-0 .17(2+1.226)-12 .5(µA)×RA (kΩ) (V)

RA=116.1 kΩ

RC=94.7 kΩ

Therefore , i f you need ±Vth to be 2.0 vol ts ,choose RA ,RB and RC as shown below.

RA= RB= 120 kΩ and RC=91 kΩ

The lower limi ts of RA and RB are given by the maximum rat ing(±3mA) of pin 2 and

±Vcc < ±3mA
aRA(B)

In case of recommended condi t ion , tha t is RA=RB=56 kΩ and RC=∞,±Vth can be obta ined

as shown below.

[1]+Vth=(2+ 56(kΩ) ) 0.62=1.24(V)
∞

[2]-Vth=-0 .17 (2+ 56(kΩ) ) –12.5(µA)×56(kΩ)=-1.04(V)
∞
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fig. 1

* Rch power ampli f ie r output te rminal is usual ly an imaginal ly GND as seen from Lch

power ampl i f ie r, so tha t the equiva lent ci rcu i t can be obta ined as shown above.

Function of AC level dtect ion

When you turn off the power switch , i t somet imes causes a shock-off noise , therefore

it is necessary to break off the re lay and then to keep the power ampli f ie r apar t from

loud speaker at the moment tha t power swi tch is turned off . In other words , the protec t ion

circui t is requi red to have a funct ion to detec t tha t power-off t ime.Howere , in fac t , i t is

di ff icu l t to detec t tha t power-off t ime from actua l DC supply vol tage line . Because it

cannot be turned 0V instantaneously due to a large capaci tance inser ted between the

power supply line and GND. In case of C1237HA, it can detec t th is power-off t ime from

AC power supply di rec t ly, tha t is , th is is a funct ion to detec t AC level .

The AC power supply level (usual ly 50Hz or 60Hz) can be transmit ted to pin 4

through a half -wave rec t i f ica t ion ci rcui t as shown below.

And it works with in a wide range of AC level by choosing a proper res is tance as R4

(Refer to the charac ter i s t i c curve shown as fig .5 for the choice of R4) . I f power swi tch is

turned off whi le the re lay is be ing made ON and the speaker is be ing connected to the

power ampl i f ie r output , the re lay wil l be broken OFF to disconnect the speaker af te r a

time delay (AC OFF mute) according to the discharge time constant de termined by the

vol tage on pin 4, the externa l capaci tance C4, and the in terna l res i s tance of the IC.

fig . 2

Function of overload detect ion (pin 1)

The or ig ina l threshold level of pin 1 is 0.67V Typ. In case of us ing a

cons tant-current dr ive , as the means of detec t ion , the threshold cur rent leve l is 110µA
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Typ. When cur rent which is la rger than 110µA flows to the IC, the re lay wil l be broken

OFF.

Note : The over load de t e c t i ng ci r cu i t is no t inc luded in the IC because of pa t en t prob l ems . Use the

ex t e rna l c i r cu i t as an over load de t e c t i on .

Function of latching and automat ic resett ing (pin 3)

If the IC detec ts the abnormal condi t ion such as the larger output offse t leve l or the

over load , the IC can make the re lay broken OFF. And then , two funct ions can be se lec ted

af ter the condi t ion re turns to the normal sta te . One is tha t the re lay is made ON

automat ica l ly and the other is tha t i t keeps the re lay broken off unt i l once the power

swi tch is turned off and then is turned on again .

The former is a funct ion of automat ic rese t t ing and the la t t e r is a funct ion of

la tch ing . C1237HA has both funct ions and can be se lec ted ei ther funct ion by us ing pin

3 .In case of la tch ing , connect pin 3 to the ground through the capaci tor, which is for

prevent ing misopera t ion . For automat ic rese t t ing , connect i t to the ground di rec t ly. This

funct ion is va l id for both over load detec t ion and output offse t de tec t ion .

Time delay from power ampl if i er power switch on to relay on (power-on mute at

pin7)

To suppress shock-on noise genera ted by power ON, a time delay is provided by

connect ing a ci rcui t wi th a time constant . This time delay is se t to make re lay ON to

connect speakers sf te r enough time for the power ampli f ie r and the preampli f i e r to reach

a stable opera t ing condi t ion . The ON mute time is de termined as fo l lows.

T(ON mute)=-C 7 · R7 · ℓn V8 -V7
V8

Where V8 is reference vol tage at pin 8, 3.40V Typ. and V7 is threshold level at pin 7,

2.06V,Typ.

fig .3

How to make it work within a wide range of power supply vol tage(pin 8)

By choosing a proper res is tance R8 connected to pin 8, the IC can work with in a

wide range of power supply vol tage Vcc from 25 to 60V.

In case tha t pin 8 is di rec t ly dr iven by a regula ted power supply, se t V8 to
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3.40V,Typ. As for the choice of R8 value , refer to the charac ter i s t i c curve shown as fig .6 .

fig.4

fig .5 Optimum Value of Externa l Resi s tance R4

f ig .6 Optimum Val ie of Externa l Resis tance R8

Examp le : Use of E-24 se r ie s .

Se l ec t 24kΩ R4 for 40V r.m.s .VAC .

If no res i s t ance of spec i f i ed va lue is

ava i l ab l e ,choose a res i s tance wh ich is as

close as poss ib l e to and lower than the

va lue spec i f i ed by the di agram.

Examp le : Use of E-24 se r i e s .

Se l ec t 15kΩ R4 for 45V Vcc

If no res i s tance of spec i f ied va lue is

ava i l ab l e ,choose a res i s tance wh ich is as

close as poss ib le to and lower than the

va lue spec i f i ed by the diag ram.
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Characteristics Curves
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Outline Dimensions
SIP8

D

B1

A1
A

E1 E e
B

A2

B2

Symbol
Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 1.350 1.450 0.053 0.057
A1 2.700 2.900 0.106 0.114
A2 0.250 0.290 0.009 0.011
B 1.300 1.700 0.051 0.066
B1 6.400 6.600 0.251 0.260
B2 11.200 11.600 0.440 0.457
D 19.100 19.300 0.751 0.760
E 1.20 REF 0.048 REF
E1 0.480 0.560 0.018 0.022
e 2.540（BSC） 0.010（BSC）
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Statements

 Silicore Technology reserves the right to make changes without further notice to any products or

specifications herein. Before customers place an order, customers need to confirm whether datasheet

obtained is the latest version, and to verify the integrity of the relevant information.

 Failure or malfunction of any semiconductor products may occur under particular conditions,

customers shall have obligation to comply with safety standards when customers use Silicore

Technology products to do their system design and machine manufacturing, and take corresponding

safety measures in order to avoid potential risk of failure that may cause personal injury or property

damage.

 The product upgrades without end, Silicore Technology will wholeheartedly provide customers

integrated circuits that have better performance and better quality.


