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Data Sheet No. PD60219 rev C

HALOGEN CONVERTOR CONTROL IC

Typical Connections

IR2161(S) & (PbF)
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Packages

8-Lead PDIP
IR2161

8-Lead SOIC
IR2161S
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12VAC
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Note 1: This IC contains a zener clamp structure between the chip VCC and COM which has a nominal breakdown
voltage of 15.6V. Please note that this supply pin should not be driven by a DC, low impedance power source
greater than the VCLAMP specified in the Electrical Characteristics section.

Note 2: Enough current should be supplied into the VCC pin to keep the internal 15.6V zener clamp diode on this pin
regulating its voltage, VCLAMP.

Absolute Maximum Ratings
Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage parameters
are absolute voltages referenced to COM, all currents are defined positive into any lead. The thermal resistance and power
dissipation ratings are measured under board mounted and still air conditions.

  Symbol     Definition Min. Max. Units
VB High side floating supply voltage -0.3 625

VS High side floating supply offset voltage VB - 25 VB + 0.3

VHO High side floating output voltage VS - 0.3 VB + 0.3

VLO Low side output voltage -0.3 VCC + 0.3

IOMAX Maximum allowable output current (HO,LO) due to external -500 500

power transistor miller effect

VCSDMAX CSD pin voltage -0.3 VCC + 0.3

VCS Current sense pin voltage -0.3 VCC + 0.3

ICS Current sense pin current -5 5

ICC Supply current (Note 1) -20 20

dV/dt Allowable offset voltage slew rate -50 50 V/ns

PD Maximum power dissipation @ TA ≤ +25�C (8 Lead DIP) — 1

PD = (TJMAX-TA)/RthJA                                 (8 Lead SOIC) — 0.625

RthJA Thermal resistance, junction to ambient (8 Lead DIP) — 125

     (8 Lead SOIC) — 200

TJ Junction temperature -55 150

TS Storage temperature -55 150

TL Lead temperature (soldering, 10 seconds) — 300

V

�C/W

W

mA

V

�C

mA

Recommended Operating Conditions
For proper operation the device should be used within the recommended conditions.

  Symbol     Definition Min. Max. Units
VBS High side floating supply voltage VCC - 0.7 VCLAMP

VBSMIN Minimum required VBS voltage for proper HO functionality 4.3 —

VS Steady state high-side floating supply offset voltage -1 600

VCC Supply voltage VCCUV+ VCLAMP

ICC Supply current (Note 2) 10 mA

CSD CSD pin external capacitor 47 — nF

ICS Current sense pin current -1 1 mA

TJ Junction temperature -25 125 �C

V
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Electrical Characteristics
VCC = VBS = VBIAS = 14V, +/- 0.25V, VCSD = 5.0V, CLO =CHO = 1000 pF,  and TA = 25�C unless otherwise specified.

 Symbol  Definition Min.  Typ.      Max.     Units   Test Conditions
VCCUV+ VCC supply undervoltage positive going

threshold 11.5     12.1         12.7              VCC rising from 0V
VCCUV- VCC supply undervoltage negative going

threshold 10     10.5        11              VCC falling from 14V
VCCUVL- VCC supply softstart reset negative going

threshold —    —        5.5              VCC - VCCUV- (-2V)

IQCCUV UVLO mode quiescent current —   250        300              VCC = 11V

  ICCFLT Fault-mode quiescent  current —    1.4       2.0             CS=8V, VCSD=0V

ICCLF          VCC  current (low frequency) —    2.0       3.0            VCC=14V,VCSD=5.2V

  ICCHF          VCC  current (high frequency) —    4.0       7.0             VCC=14V,VCSD=0V

VCLAMP VCC zener clamp voltage 14.5    15.4       16.5   V        ICC = 5mA

Supply Characteristics

V

μA

�A

Floating Supply Characteristics

Voltage Compensation Characteristics (Run Mode)
 Symbol   Definition Min.  Typ.  Max.     Units   Test Conditions
 VCSD (min)    Min CSD voltage (in Run Mode) —    0 —   V VCS = 0V

 VCSD (max)    Max CSD voltage (in Run Mode) —    5.5 —   V VCS = 0.4V

 Symbol  Definition Min.  Typ.  Max.     Units   Test Conditions

  VBSMIN             Minimum  VBS to start oscillation at HO 3.0    3.6 4.3    V
   IBSHF               VBS high frequency supply current —    3.0 —             VCC=14V,VBS=14V,

VCSD=0V

  IBSLF                VBS low frequency supply current —    0.8 —             VCC=14V,VBS=14V,

VCSD=5.2V

  ILEAK   Offset supply leakage current — — 50 μA VB = VS = 600V

�A
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Electrical Characteristics (cont’d)
VCC = VBS = VBIAS = 14V, +/- 0.25V, VCSD = 5.0V, CLO =CHO = 1000 pF,  and TA = 25�C unless otherwise specified.

 Shutdown Circuit Characteristics
 Symbol   Definition Min.  Typ.  Max.     Units    Test Conditions
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 Adaptive Dead-Time System Characteristics
 Symbol  Definition Min.  Typ.  Max.      Units    Test Conditions
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 Oscillator Characteristics
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 Thermal Shutdown Characteristics
 Symbol  Definition Min.  Typ.  Max.      Units    Test Conditions
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Symbol Description
VCC Supply voltage

COM IC power and signal ground

CSD Shutdown timing and compensation capacitor

CS Current sensing input

LO Low-side gate driver output

VS High-side floating return

HO High side gate driver output

VB High side gate driver floating supply

Lead Definitions Lead Assignments

<�!�������$�$�.���������������,&&�=������+�����������$���������������/��.����	
#')>?��)/����������$�$�.���������!*���,@�'/����$�������,�=�

Electrical Characteristics (cont.)
VCC = VBS = VBIAS = 14V, +/- 0.25V, VCSD = 5.0V, CLO =CHO = 1000 pF,  and TA = 25�C unless otherwise specified.

 Soft Start Characteristics

 Symbol  Definition  Min.   Typ.  Max.     Units     Test Conditions

��1�� ���������������/��4��������� � �&�� � �:

����� ����� ����� ��������� � ,,�������������� A-B ���9���"�C

 Symbol   Definition  Min.   Typ.  Max.     Units    Test Conditions
VLO=LOW    LO voltage when LO is low —     COM —
VHO=LOW    HO voltage when HO is low —     COM —
VLO=HIGH    LO voltage when LO is high —     VCC —
VHO=HIGH     HO voltage when HO is high —     VCC —

tRISE       Turn-on rise time —     110 250
tFALL       Turn-off fall time —      60     140

IO+       HO, LO source current —     200 —

IO-        HO, LO sink current —     300 —

 Gate Driver Output Characteristics

mA

CHO=CLO=1nFns
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UVLO Mode

IQCC ≅
 

300 μA
Oscillator Off

SOFTSTART 
Mode

RUN Mode

Fault Timing Mode

VCC > 12.1V (VCCUV+)

VCSD > 5.2V
(End of SOFTSTART Mode)

CSD discharged to 0V

Power Turned On

SHUTDOWN Mode

(Over-Temperature)

(Phase Cut Dimming)

 - Bridge On

CSD charged from Isource
Initial frequency 130kHz

Frequency ramps down to 
f(min)

-Bridge Off1/2

1/2

CSD switched to Comp function

             CSD varies between
            VCSD (min) = 0 for f(min)

     to  VCSD(max) = 5.5V for f(max)

Fault Detected (Vpk at VCS > 0.56V (V        ))
CSD switched to Shutdown Circuit

Frequency defaults to f(min)

 - Bridge On1/2

VCS >0.56V(VCSOL)=Overload:CSD slow charge
VCS > 1.2V (VCSSC) = Short Circuit : CSD 

fast charge

Fault Removed

CSD switched to
run mode 

(Vpk at VCS < 0.5V)
Fault Confirmed

(VCSD > 12V)
CSD is slowly discharged

Auto-Restart Timeout
(VCSD < 2.4V) (VCSDRS)

CSD switched to run mode

Oscillator On

CSD initialized to 5V (VCSDOL)
CSD is slowly 

discharged to 2.4V
(VCSDRS)

Delay

STANDBY Mode

IQCC ≅
 

300 μA
Oscillator Off

-Bridge Off1/2

VCC < 5.5V (VCCUVL-)
(Power Turned Off)

VCC > 12.1V(VCCUV+)

Oscillator On
FAULT Mode

Oscillator Off
-Bridge Off1/2

VCC < 5.5V (VCCUVL-)
(Power Turned Off)

Fault Detected
(Vpk at VCS > 0.56V)(V        )

CSD = 0V

(Over-Temperature)
Voltage compensation active

(Phase Cut Dimming)

TJ (Tjmax)

TJ (Tjmax)

T J (Tjmax)

T J (Tjmax)

-Bridge Off1/2

(VCSLATCH)

Fault Detected 
(Vpk at VCS > 9V)

(V       )(VCSDSD)

<135 Co

<135 Co

<135 Co

<135 Co

CSOL

VCC < 10.5V (V         )CCUV-

VCC < 10.5V (V         )CCUV-

CSOL

CSOL

:���.��������� ��+����
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Block Diagram
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CSD
Set Oscillator 
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��� �/�� ��������� ���� ���� /�4/� ��$� �/�� ����� ��� �/�� ���+� �
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���������4� �/�� ���������� ��$���� �/�� ���+��� .����4�	
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IR2161(S) & (PbF)

10 www.irf.com

����� �/������ ��+�������8���� .���� ����� &�� ��� �/���� �� ��
���$�����++�� ���������������� ��������$�

)/�� �� +��.�$�$� �/��� �/�� �������� .����� ��� �������� ���
�������/��D����������$������/���� ���������$����$���$
����� .����4�� �++��� ��� �/�� ���.������� )/�� /���$� D�� &���
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:���������1��/���$�D������$��/��� �/��!����������.����� �
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1�� !"#� ��$�� �/�� ���������� ���������� 8���� .���� ����
�++�� ����������A-B�8/���������������� ��������$	���
%&A-B�8/����������&���������$	��)/������������/�����/��
��������4/�������$7���/�������4�����F����+7�����������$���
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���$� ��������� �/��� �/�� ���+�.����4��8���� ��8���D��8��/��
����+��D���������D���$��������������������+������$���4�������
�/���� ��.��.��4����$D��A�������/�����+���

:���$$�������� �����������������������/��D���� �����$�$���
$��/��4�� �/�� � ������� ��+�������� )/�� 8� � � � +��.�$�
�++�� ��������,&(���++�������8�����/�����������������������
��,&&�=�

)/�� �$.����4�� ��� �/�� �� �/��� $����4� �/�� ����� .����4�� /���
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+���$��4��/��>
1����$����$���$���$����$���������.��
�����4������������������$��.��$��4�/�4/���+����$��+��A
���+���������� ������������ 1�� �/��8����/������������+�����
��$�����D�������������/�����$�������������D�+��������E

���������4� �����
=�4�����7������4�����+���������������
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���� ������	� $������ �� ��������$� ��� ����� ��� �� ����
D��4/�����)/��������/����$���������/��D�4�����4�������/
/���� ������ D������ �/�� :�� ����� .����4�� �� 8���/�$� ��� �/�
���.�������������4����������/����++�������/������.����4�
��$�4�.���������$���������)/�� ����� ��/������������� �/��
����� ��� �����+��D����

)/�������+�������������/������+�������D������������/�
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=�4����%7�������+����������������
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+����������$�� ��$� �� ��++��� � ��� 8/��/� ����8� �/�� ���E
���������$�������� ���� J$��/��K	� ��� ������� 1�� �/�� ���� �/�
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CSD

AV > 13

150K
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�������� �/������� ������ ��� ��� � ������� ������ D��$� +/��
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�������/�����$��������.���/����������8�.������8����/�.���
�����$��� ��.���+����$��� �/��+��A�����D��������$����E
����$� ��A��4� ������������� �/��� �/����������/����/�4/� ���E
����������+������8��/� ����++�� �������&(�$���� �����?

)/�������?

=��� �������� �+�������� ����� ����� ���$� �/�� +��A� .����4�
/���$�D��&����

)/������������������D����+�����$�D�����D����4��/����������7

F/��/�����D����+�����$���?

> ��+��

=�����,&&F����.������8��A��4� �������3�&�:���++��� �/�
�������� ���� �������8���$����$� ��� D�� ?

)/���������+�������$�.����� ��� �/��8���$�D��&����'/��
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01-6014
01-3003  01  (MS-001AB)

Case outlines

IR2161   8-Lead PDIP

IR2161S    8-Lead SOIC
  01-6027

01-0021 11  (MS-012AA)
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IR WORLD HEADQUARTERS:  233 Kansas St., El Segundo, California 90245  Tel: (310) 252-7105
This product has been qualified per industrial level MSL-2, Lead-free available

   Data and specifications subject to change without notice.  9/19/2005
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Lead Free Released
Non-Lead Free
Released

Part number

Date code

IRxxxxxx

YWW?

?XXXXPin 1
Identifier

IR logo

Lot Code
(Prod mode - 4 digit SPN code)

Assembly site code
Per SCOP 200-002

P

? MARKING CODE
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