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1、General Description 
The CW78XXCS/ACS/HCS/CZ series are three-terminal positive voltage regulators 

with fixed output voltage, making them useful in a wide range of applications. Each type 
employs internal current limiting, thermal shutdown and safe operating area protection, 
making it essentially indestructible. With adequate heat-sinking they can deliver output 
currents in excess of 1.0 A.  

Features 

● Output current up to 1A 
● Few external components and high flexibility  
● Internal thermal and overload protection 
● Output transistor safe-area compensation 
● Internal short circuit current limiting 
● Package: CW78XXCS:  TO-220AB 

CW78XXACS: TO-220F 
CW78XXHCS: TO-220, TO-220HJ 
CW78XXCZ:  TO-263-2L, TO-252-2L 

 
Output Voltage of the CW78XXCS/ACS/HCS/CZ series: 

Type 
Output 
Voltage 
(typ.) 

Type 
Output 
Voltage 
(typ.) 

CW7805CS/ACS/HCS/CZ 5V CW7810CS/ACS/HCS/CZ 10V 
CW7806CS/ACS/HCS/CZ 6V CW7812CS/ACS/HCS/CZ 12V 
CW7808CS/ACS/HCS/CZ 8V CW7815CS/ACS/HCS/CZ 15V 
CW7809CS/ACS/HCS/CZ 9V CW7818CS/ACS/HCS/CZ 18V 

 

2、Function Diagram and Pin Description 
2. 1、Function Diagram 
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2. 2、Equivalent Circuit 

 

 

2. 3、Pin Description 

   

TO-220AB/HJ/F TO-263-2L TO-252-2L 
 

Pin Symbol Function Pin Symbol Function 
1 VIN Input Voltage 3 VOUT  Output Voltage 
2 GND Ground    
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3、Electrical Characteristics 
3. 1、Absolute Maximum Ratings  

Unless otherwise specified, Tamb=25℃ 

Parameter Symbol 
Value 

Unit 
TO-220 TO-263 TO-252 

Input Voltage VIN 7.5~35 V 
Power Dissipation PD Internal Limit W 
Thermal Resistance Junction-air RθJA 65 70 105 /W℃  
Thermal Resistance Junction-cases RθJC 5.0 5.0 5.0 /W℃  
Operation Temperature TOPR -30~125 ℃ 
Storage Temperature Tstg -65~150 ℃ 
Maximum Junction Temperature TJ(MAX) 150 ℃ 
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3. 2、Electrical Characteristics 
CW7805CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=10V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value 

Unit 
Min Typ Max 

Output Voltage VO 

TJ=25℃ 4.8 5.0 5.2 

V 
5mA≤IO≤750mA 
8V≤VIN≤20V 
PD≤10W 

4.75 5.0 5.25 

Line 
Regulation 
(Note) 

REGV 
7.5V≤VIN≤25V  0.5 20 

mV 
8V≤VIN≤12V  0.8 10 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  1.3 25 

mV 
250mA≤IO≤750mA  0.9 13 

Quiescent 
Current 

IQ TJ=25℃  3.2 8.0 mA 

Quiescent 
Current Change 

△IQ 
8V≤VIN≤25V   1.3 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
8V≤VIN≤18V 

 68  dB 

Dropout Voltage VI-VO IO=1A, TJ=25℃  2.0 2.5 V 
Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  V/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TJ=25℃  0.2  A 

Output 
Resistance 

Ro f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output Voltage 

△V/T 
IO=5mA 
TJ=0~125℃ 

 -0.3  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7806CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=11V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value 

Unit 
Min Typ Max 

Output Voltage VO 

TJ=25℃ 5.75 6.0 6.25 

V 
5mA≤IO≤750mA 
PD≤10W 
9V≤VIN≤21V 

5.7 6.0 6.3 

Line 
Regulation 
(Note) 

REGV 
8.0V≤VIN≤25V  0.5 24 

mV 
9V≤VIN≤13V  0.8 12 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  1.3 30 

mV 
250mA≤IO≤750mA  1.0 15 

Quiescent 
Current 

IQ TJ=25℃  3.3 8.0 mA 

Quiescent 
Current Change 

△IQ 
9.0V≤VIN≤25V   1.3 

mA 
5mA≤IO≤750A   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
9V≤VIN≤19V 

 65  dB 

Dropout Voltage VI-VO IO=1A, TJ=25℃  2.0 2.5 V 
Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  V/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA=25℃   0.2  A 

Output 
Resistance 

Ro f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output Voltage  

△V/T 
IO=5mA 
TJ=0~125℃ 

 -0.3  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7808CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=13V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value 

Unit 
Min Typ Max 

Output Voltage VO 

TJ=25℃ 7.7 8.0 8.3 

V 
5mA≤IO≤750mA 
PD≤10W 
10.5V≤VIN≤23V 

7.6 8.0 8.4 

Line 
Regulation 
(Note) 

REGV 
10.5V≤VIN≤25V  2.5 32 

mV 
11V≤VIN≤17V  1.7 16 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  6.0 38 

mV 
250mA≤IO≤750mA  3.0 19 

Quiescent 
Current 

IQ TJ=25℃  3.3 8.0 mA 

Quiescent 
Current Change 

△IQ 
11.5V≤VIN≤25V   1.0 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
11.5V≤VIN≤18.0V 

 62  dB 

Dropout Voltage VI-VO IO=1A, TJ=25℃  2.0 2.5 V 
Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  V/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA=25℃   0.2  A 

Output 
Resistance 

Ro f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output Voltage  

△V/T 
IO=5mA 
TJ=0~125℃ 

 -0.4  mV/℃ 

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7809CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=14V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value 

Unit 
Min Typ Max 

Output Voltage VO 

TJ=25℃ 8.65 9.0 9.35 

V 
5mA≤IO≤750mA 
PD≤10W 
11.5V≤VIN≤24V 

8.55 9.0 9.45 

Line 
Regulation 
(Note) 

REGV 
11.5V≤VIN≤26V  3.0 36 

mV 
11.5V≤VIN≤17V  1.8 18 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤5A  7.0 40 

mV 
250mA≤IO≤750mA  3.2 20 

Quiescent 
Current 

IQ TJ=25℃  3.4 8.0 mA 

Quiescent 
Current Change 

△IQ 
11.5V≤VIN≤26V   1.0 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
12V≤VIN≤22V 

 61  dB 

Dropout Voltage VI-VO IO=1A, TJ=25℃  2.0 2.5 V 
Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  V/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA =25℃  0.2  A 

Output 
Resistance 

Ro f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output Voltage  

△V/T 
IO=5mA  
TJ=0~125℃ 

 -0.5  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7810CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=15V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value 

Unit 
Min Typ Max 

Output Voltage VO 

TJ=25℃ 9.6 10.0 10.4 

V 
5mA≤IO≤750mA 
12.5V≤VIN≤25V 
PD≤10W 

9.5 10.0 10.5 

Line 
Regulation 
(Note) 

REGV 
12.5V≤VIN≤27V  3.3 40 

mV 
12.5V≤VIN≤18V  2.0 20 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  7.0 50 

mV 
250mA≤IO≤750mA  3.5 25 

Quiescent 
Current 

IQ TJ=25℃  3.4 8.0 mA 

Quiescent 
Current Change 

△IQ 
12.5V≤VIN≤27V   1.0 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
13V≤VIN≤23V 

 60  dB 

Dropout Voltage VI-VO IO=1A, TJ=25℃  2.0 2.5 V 
Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  μV/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA =25℃  0.2  A 

Output 
Resistance 

Ro f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output Voltage  

△V/T 
IO=5mA 
TJ=0~125℃ 

 -0.6  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7812CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=17V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value 

Unit 
Min Typ Max 

Output Voltage VO 

TJ=25℃ 11.5 12.0 12.5 

V 
5mA≤IO≤750mA 
PD≤10W 
14.5V≤VIN≤27V 

11.4 12.0 12.6 

Line 
Regulation 
(Note) 

REGV 
14.5V≤VIN≤30V  3.8 48 

mV 
16V≤VIN≤22V  2.2 24 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  9.0 60 

mV 
250mA≤IO≤750mA  3.5 30 

Quiescent 
Current 

IQ TJ=25℃  3.4 8.0 mA 

Quiescent 
Current Change 

△IQ 
15.0V≤VIN≤30V   1.0 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
15V≤VIN≤25V 

 60  dB 

Dropout Voltage VI-VO IO=1A, TJ=25℃  2.0 2.5 V 
Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  V/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA=25℃   0.2  A 

Output 
Resistance 

Ro f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output Voltage  

△V/T 
IO=5mA  
TJ=0~125℃ 

 -0.8  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7815CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=20V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value  

Unit 
Min Typ Max 

Output 
Voltage 

VO 

TJ=25℃ 14.4 15.0 15.6 

V 
5mA≤IO≤750mA 
PD≤10W 
17.5V≤VIN≤30V 

14.25 15.0 15.75 

Line 
Regulation 
(Note) 

REGV 
17.9V≤VIN≤30V  5.0 60 

mV 
20V≤VIN≤26V  3.0 30 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  10.0 75 

mV 
250mA≤IO≤750mA  3.5 38 

Quiescent 
Current 

ICCQ TJ=25℃  3.5 8.0 mA 

Quiescent 
Current 
Change  

△ICCQ 
18.5V≤VIN≤30V   1.0 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
18.5V≤VIN≤28.5V 

 58  dB 

Dropout 
Voltage 

VI-VO 
IO=1A 
TJ=25℃ 

 2.0  V 

Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  μV/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA=25℃   0.2  A 

Average 
Temperature 
Coefficient of 
Output 
Voltage 

△V/T 
IO=5mA  
TJ=0~125℃ 

 -1.0  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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CW7818CS/ACS/HCS/CZ 
Unless otherwise specified, VIN=23V, IO=100mA, -30 ≤T℃ J≤125℃ 

Parameter Symbol Test Conditions 
Value  

Unit 
Min Typ Max 

Output 
Voltage 

VO 

TJ=25℃ 17.28 18.0 18.72 

V 
5mA≤IO≤750mA 
21V≤VIN≤33V 
PD≤10W 

17.1 18.0 18.9 

Line 
Regulation 
(Note) 

REGV 
21V≤VIN≤33V  6.0 72 

mV 
23V≤VIN≤29V  3.6 36 

Load 
Regulation 
(Note) 

REGL 
5mA≤IO≤1A  12 90 

mV 
250mA≤IO≤750mA  3.5 46 

Quiescent 
Current 

ICCQ TJ=25℃  3.6 8.0 mA 

Quiescent 
Current 
Change  

△ICCQ 
21.5V≤VIN≤33V   1.0 

mA 
5mA≤IO≤750mA   0.5 

Ripple 
Rejection 

R.R 
f=120Hz 
22V≤VIN≤32V 

 56  dB 

Dropout 
Voltage 

VI-VO 
IO=1A 
TJ=25℃ 

 2.0 2.5 V 

Output Noise 
Voltage 

VNO f=10Hz~100kHz  10  V/VO 

Short Circuit 
Current Limit 

ISC VIN=35V, TA=25℃   0.2  A 

Average 
Temperature 
Coefficient of 
Output 
Voltage 

RO f=1kHz  15  mΩ 

Average 
Temperature 
Coefficient of 
Output 
Voltage 

△V/T 
IO=5mA  
TJ=0~125℃ 

 -1.0  mV/℃  

Note: Load and line regulation are specified at constant junction temperature. Changes in VO 
due to heating effects must be taken into account separately. Pulse testing with low duty cycle 
is used. 
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4、Test Circuit 
4. 1、Standard Test Circuit  

10uF

Vin

0.33uF 0.1uF

Vo

Io

2

1 3

100uF
RL

 
 

4. 2、VNO Test Circuit 

 

 

4. 3、Ripple Rejection Test Circuit 

 
R.R=20log（1000/Vrip）  

 

CW78XX 
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5、Characteristics Curve 
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6、Typical Application Circuit 
6. 1、Typical Application 

 

 

6. 2、Voltage Boost Regulator 

 
VO=VO(IC)+VZ, If=VO(IC)/Rf, If ≥5mA 

 

6. 3、Current Boost Regulator With Over Current Protection 
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7、Package Dimensions (Unit: mm) 
7. 1、TO-220 

7. 1. 1、Package Outline 

 

7. 1. 2、Mechanical Data 
Symbol Min. Nom. Max. Symbol Min. Nom. Max. 

A 9.70 10.00 10.30 J 28.38 28.88 29.38 
A1 7.70 8.00 8.30 K 2.70 3.00 3.30 
A2 4.70 5.00 5.30 M 1.00 1.30 1.60 
B 12.80 13.20 13.60 N 2.54 TYP 
C 4.30 4.50 4.70 P 2.00 2.40 2.80 

C1 1.10 1.30 1.50 Q 8.80 9.20 9.60 
D 0.60 0.80 1.00 S 0.10 0.25 0.40 
E 3.40 3.60 3.80 T 0.10 0.25 0.40 
F 2.70 3.00 3.30 U 2.50 2.80 3.10 

G 6.20 6.60 7.00 DIA 
Wide 1.50±0.10 
Deep 0.50 MAX 
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7. 2、TO-220AB 

 
 

7. 3、TO-220F 
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7. 4、TO-220HJ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 BIPOLAR IC  CW78XXCS/ACS/HCS/CZ 

 

 

Version：S-2020-12-C CRM ICBG (wuxi )  Co. ,  l td Page 18 of 20 
 

7. 5、TO-263-2L 

7. 5. 1、Package Outline 

 

 

7. 5. 2、Mechanical Data 
Symbol Min. Nom. Max. Symbol Min. Nom. Max. 

A 4.40 4.57 4.70 E4 6.67 7.67 7.87 
A1 1.22 1.27 1.32 E5 7.06 8.05 8.26 
A2 2.59 2.69 2.79 e 2.54BSC 
A3 0.06 0.13 0.20 H 14.70 15.10 15.50 
b 0.77 0.813 0.90 H2 1.17 1.27 1.40 

b1 1.20 1.27 1.36 L 2.00 2.30 2.60 
c 0.34 0.381 0.47 L1 1.45 1.55 1.70 

D1 8.60 8.70 8.80 L2 2.50REF 
D2 5.33 6.33 6.53 L4 0.25BSC 
D3 4.54 5.54 5.74  0 5 8 
D4 6.60 7.60 7.80 1 5 7 9 
E 10.00 10.16 10.26 2 1 3 5 

E2 10.00 10.10 10.20 P1 1.40 1.50 1.60 
E3 4.94 5.94 6.14 DEP 0.05 0.10 0.20 
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7. 6、TO-252-2L 

7. 6. 1、Package Outline 

 

 

7. 6. 2、Mechanical Data 
Symbol Min. Nom. Max. Symbol Min. Nom. Max. 

A 2.20 2.30 2.40 e 2.186 2.286 2.386 
A1 0.00 - 0.20 H 9.40 10.10 10.50 
A2 0.91 1.07 1.17 L 1.38 1.50 1.75 
b 0.68 0.78 0.90 L1 2.90 REF 

b3 5.13 5.33 5.50 L2 0.51 BSC 
c 0.43 0.53 0.63 L3 0.7 - 1.5 
D 5.98 6.10 6.22 L4 - - 1.00 

D1 5.30 - 5.35 L5 1.60 1.80 1.95 
E 6.40 6.60 6.80 θ 0° - 8° 

E1 4.63 - 4.83     
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are responsible for their products and applications using CRM ICBG (WUXI) CO., LTD. components. To minimize the 
risks associated with Buyers’ products and applications, Buyers should provide adequate design and operating 
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No CRM ICBG (WUXI) CO., LTD. components are authorized for use in FDA Class III (or similar life -critical medical 
equipment) unless authorized officers of the parties have executed a special agreement specifically governing such use. 
Only those CRM ICBG (WUXI) CO., LTD. components which CRM ICBG (WUXI) CO., LTD. has specifically des ignated 
as military grade or “enhanced plastic” are designed and intended for use in military/aerospace appl ications or 
environments. Buyer acknowledges and agrees that any military or aerospace use of CRM ICBG (WUXI) CO., LTD. 
components which have not been so designated is solely at the Buyer's risk, and that Buyer is solely  responsible for 
compliance with all legal and regulatory requirements in connection with such use. 
Unless CRM ICBG (WUXI) CO., LTD. has specifically designated certain components which meet ISO/IATF16949 
requirements, mainly for automotive use, CRM ICBG (WUXI) CO., LTD. will not be responsible for any f ailure of such 
components to meet such requirements. 


