IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International
IGR Rectifier

Absolute Maximum Ratings

Absolute Maximum Ratings indicate sustained limits beyond which damage to the device may occur. All volt-

age parameters are absolute voltages referenced to COM. The Thermal Resistance and Power Dissipation
ratings are measured under board mounted and still air conditions.

Symbol | Definition Min. Max. Units
VB1,23 |High side floating supply voltage  (IR2133/IR2135) -0.3 625
(IR2233/IR2235) -0.3 1225
Vs123 |High side floating supply offset voltage VB123 - 25 V123 + 0.3
VHo1,2,3 | High side floating output voltage Vsi123-0.3 | Veios+ 0.3
Vce Fixed supply voltage -0.3 25
Vss Logic ground Vce - 25 Vce + 0.3
Vioi2s |Low side output voltage 03 Voo +0.3 v
\YN Logic input voltage (HIN, LIN, ITRIP, SD & FLT-CLR) Vss - 0.3 (Vss + 15) or
(Vee + 0.3)
whichever is
lower
Vinavp | Op amp input voltage (CA+ & CA-) Vss - 0.3 Vcc +0.3
Voutame | Op amp output voltage (CAO) Vss - 0.3 Vee + 0.3
VLT FAULT output voltage Vss - 0.3 Vee + 0.3
dVs/dt | Allowable offset supply voltage transient — 50 Vins
Po Package power dissipation @ Ta < 25°C (28 Lead PDIP) — 15
(28 Lead SOIC) — 1.6 w
(44 lead PLCC) — 2.0
Rthya Thermal resistance, junction to ambient (28 Lead PDIP) — 83
(28 Lead SOIC) — 78 °C/W
(44 lead PLCC) — 63
Ty Junction temperature — 125
Ts Storage temperature -55 150 °C
TL Lead temperature (soldering, 10 seconds — 300

Recommended Operating Conditions

The input/output logic timing diagram is shown in figure 1. For proper operation the device should be used within the
recommended conditions. All voltage parameters are absolute voltages referenced to COM. The VS offset rating is
tested with all supplies biased at 15V differential.

Symbol | Parameter Definition Min. Max. Units

VB1,23 High side floating supply voltage Vs1,23 + 10/12] Vs123 + 20

Vs12,3 High side floating supply offset voltage (IR2133/IR2135) Note 1 600
(IR2233/IR2235) Note 1 1200

VHo1,2,3 High side floating output voltage Vs1,23 VB1,23

Vce Fixed supply voltage 10 or 12 20

Vss Low side driver return -5 5 v

Vio1,23 | Low side output voltage 0 Vee

ViN Logic input voltage (HIN, LIN, ITRIP, SD & FLT-CLR) Vss Vss + 5

VN AMP Op amp input voltage (CA+ & CA-) Vss Vss +5

Voutamp | Op amp output voltage (CAO) Vss Vss+5

VELT FAULT output voltage Vss Vee

Note 1: Logic operational for VS of COM - 4V to COM + 600V/1200V. Logic state held for VS of COM -4V to COM -VBS. (Please refer to the Design Tip
DT97-3 for more details).
Note 2: Allinput pins, op amp input and output pins are internally clamped with a 5.2V zener diode.
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)
TSR Rectifier

Dynamic Electrical Characteristics
VBIAs (Vce, VBs1.2,3) = 15V, Vs1,2.3 = Vss, Ta=25°C and CL = 1000 pF unless otherwise specified.

Symbol | Definition Min.| Typ. | Max. | Units| Test Conditions

ton Turn-on propagation delay 500 750 | 1000

- ViN=0 &5V
toff Turn-off propagation delay 450 700 | 950 Vs123 = 0 to 600V
tr Turn-on rise time — 90 150 ’ c’)r 1200V
tf Turn-off fall time — 40 70
tsd SD to output shutdown propagation delay 500 750 | 1000 VIN,Vsp = 0 & 5V
titrip ITRIP to output shutdown propagation delay 600 850 | 1100 | s | VINVITRIP =0 & 5V
tbl ITRIP blanking time — 400 — ITRIP =1V
tfit ITRIP to FAULT propagation delay 400 | 650 | 900 VIN,VITRIP = 0 & 5V
tfil,in Input filter time (HIN, LIN and SD) — 310 — VIN=0 &5V
tfitclr | FLT-CLR to FAULT clear time 600 | 850 | 1100 VIN,VITRIP = 0 & 5V
DT Deadtime, LS turn-off to HS turn-on & 100 250 | 400 ViN=0 &5V

HS turn-off to LS turn-on

SR+ Amplifier slew rate (positive) 5 10 — Vs
SR- Amplifier slew rate (negative) 2 25| —

NOTE: For high side PWM, HIN pulse width must be = 1usec

Static Electrical Characteristics

VBias (Vcc, VBs1,2,3) = 15V unless otherwise specified and Ta = 25°C. All static parameters other than IO and VO
are referenced to Vss and are applicable to all six channels (Hs1,2,3 & Ls1,2,3). The VO and |10 parameters are
referenced to COM and Vs1,2,3 and are applicable to the respective output leads: Ho1,2,3 or Lo1,2,3.

Symbol | Definition Min. | Typ. | Max. |Units Test Conditions
VIH Logic “0” Input Voltage (OUT = LO) 2.2 — —

Vi Logic “1” Input Voltage (OUT = HI) — — 0.8

VrcLRH | Logic “0” Fault Clear Input Voltage 2.2 — — v

VECLR,IL Logic “1” Fault Clear Input Voltage — — 0.8

VspTH+ SD Input Positive Going Threshold 1.6 1.9 2.2

VsD,TH- SD Input Negative Going Threshold 14 1.7 2.0

VIT,TH+ liTrip Input Positive Going Threshold 470 | 570 | 670

VITTH- liTrRIP Input Negative Going Threshold 360 | 460 560

VoH High Level Output Voltage, VBIAS - VO — — 100 mVv ViIN=0V, 10 =0A

VoL Low Level Output Voltage, VO — — 100 VIN =5V, I = 0A

ILk Offset Supply Leakage Current (IR2133/IR2135) | — — 50 VB1,2,3=Vs1,2,3 =600V

(IR2233/IR2235) | — — 50 HA VB1,2,3=Vs1,2,3= 1200V

laBs Quiescent VBS Supply Current — 50 100 VIN =0V or 5V

lacc Quiescent Vcc Supply Current — 4 8 mA | ViN=0V or5V

N+ Logic “1” Input Bias Current (OUT = HlI) — 200 350 ViN = 0V

IIN- Logic “0” Input Bias Current (OUT = LO) — 100 250 A VIN = 5V

Isp+ “High” Shutdown Bias Current — 30 100 SD =5V

Isp- “Low” Shutdown Bias Current — — 100 | nA SD =0V

IITRIP+ “High” litrip Bias Current — 30 100 MA IITRIP = 5V

IITRIP- “Low” liTrip Bias Current — — 100 nA IITRIP = OV
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

Static Electrical Characteristics — Continued

Infernational
ISR Rectifier

Veias (Vce, VBs1,2,3) = 15V unless otherwise specified and Ta = 25°C. Al static parameters other than 10 and VO
are referenced to Vss and are applicable to all six channels (Hs1,2,3 & Ls1,2,3). The VO and |O parameters are
referenced to COM and Vs1,2,3 and are applicable to the respective output leads: Ho1,2,3 or Lo1,2,3.

Symbol [Parameter Definition Min. | Typ. |[Max. Units |Test Conditions
lriteLrt [‘High” Fault Clear Input Bias Current — | 200 | 350 FLT-CLR =0V
IrLToLr- [‘Low” Fault Clear Input Bias Current — [100 | 250 | MA [ FCT-CLR =5V
Vesuv+ |Ves Supply Undervoltage Positive Going Threshold
(for IR2133/IR2233) | 7.6 | 8.6 | 9.6
(for IR2135/IR2235) | 9.2 (104 [ 11.6
Vesuv-  |VBs Supply Undervoltage Negative Going Threshold
(for IR2133/IR2233) | 7.2 | 8.2 | 9.2
(for IR2135/IR2235) | 8.3 [ 9.4 [ 10.5
VBSUVH Bs Supply Undervoltage Lockout Hysteresis
(for IR2133/IR2233) [ — (04 | —
(for IR2135/IR2235) | — 1 —
Vccuv+ |Vec Supply Undervoltage Positive Going Threshold \%
(for IR2133/IR2233) | 7.6 | 8.6 | 9.6
(for IR2135/IR2235) | 9.2 | 10.4 | 11.6
Vccuv-  |Vec Supply Undervoltage Negative Going Threshold
(for IR2133/IR2233) | 7.2 | 8.2 | 9.2
(for IR2135/IR2235) | 8.3 [ 9.4 [ 10.5
VccuvH |Vee Supply Undervoltage Lockout Hysteresis
(for IR2133/IR2233) [ — (04 | —
(for IR2135/IR2235) [ — | 1 —
Ronfit  |[FAULT- Low On Resistance — |70 100 Q
lo+ Output High Short Circuit Pulsed Current 200 [ 250 | — Vour =0V, Vin =0V
PW <10 Hs
lo- Output Low Short Circuit Pulsed Current 420 |500 | — mA  [Vour = 15V, ViNn =5V
PW <10 Us
Vos Amplifier Input Offset Voltage — 0 30 mV | CA+=0.2V, CA-=CAO
Iinamp  [Amplifier Input Bias Current — — 4 nA |CA+=CA-=25V
CMRR  |Amplifier Common Mode Rejection Ratio 50 |70 — CA+=0.1V & 5V, CA- = CAO
PSRR  [Amplifier Power Supply Rejection Ratio 50 |70 — dB |[CA+=0.2V, CA-=CAO
Vce =10V & 20V
Von,amp |Amplifier High Level Output Voltage 5 5.2 54 V |CA+=1V,CA-=0V
Voramp |Amplifier Low Level Output Voltage — — 20 mV |CA+ =0V, CA-=1V
Isrc,amp |Amplifier Output Source Current 4 7 — CA+=1V,CA-=0V, CAO =4V
Isnk,amp  JAmplifier Output Sink Current 0.5 1 — CA+=0V,CA-=1V,CAO =2V
lo+,amp  [Amplifier Output High Short Circuit Current — |10 — mA CA+=5V,CA-=0V,CAO =0V
lo-amp  [Amplifier Output Low Short Circuit Current — 4 — CA+ =0V, CA-=5V,CAO =5V
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

IR Rectifier
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Lead Definitions

HO1

Vs1

VB2

HO2

Vs2

VB3

HO3

Vs3

LO1

LO2

Symbol Lead Description

HIN1,2,3 | Logic inputs for high side gate driver outputs (HO1,2,3), out of phase.

LIN1,2,3 | Logic inputs for low side gate driver outputs (LO1,2,3), out of phase.

FAULT Indicates over-current or undervoltage lockout (low side) has occurred, negative logic.
Vee Logic and low side fixed supply.
ITRIP Input for over-current shut down.

FLT-CLR | Logic input for fault clear, negative logic.

SD Logic input for shut down.

CAO Output of current amplifier.

CA- Negative input of current ampilifier.
CA+ Positive input of current amplifier.
Vss Logic ground.

COM Low side return.

VB123 High side floating supplies.
HO1,2,3 High side gate drive outputs.
Vs123 High side floating supply returns.

LO1,2,3 Low side gate drive outputs
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

Lead Assignments

Infernational
ISR Rectifier
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Figure 1. Input/Output Timing Diagram
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)
TSR Rectifier

Figure 2. SWItChlng Time Waveform Definitions Figure 3. Deadtime Waveform Definitions
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Figure 4.5. Input Filter Function Figure 5. Shutdown Waveform Definitions
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International

IR Rectifier
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

TSR Rectifier
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International

ITRIP to output SD Time (ns ITRIP to FAULT Time (ns

FLT-CLR to FAULT clear Time (ns
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TSR Rectifier
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International

IGR Rectifier
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

TSR Rectifier
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Infernational
ISR Rectifier
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Figure 25B. High Level Output vs. Voltage
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Figure 27B. Offset Supply Leakage
Current vs. Voltage
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

TSR Rectifier
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Figure 30A. Logic "1" Input Bais Current Figure 30B. Logic "1" Input Bais Current
vs. Temperature vs. Voltage
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)
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Figure 33B. "Low" Shutdown Bais Current
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Infernational
ISR Rectifier
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Figure 34A. "High" |, Bais Current
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vs. Temperature
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Figure 36B. "High" Fault Clear Input Bais Current
vs. Supply voltage

17


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

ISR Rectifier
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International
TSR Rectifier
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

TSR Rectifier
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International

IR Rectifier
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

TSR Rectifier
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Figure 7. IR2133J Junction Temperature vs Figure 8. IR2133J Junction Temperature vs
Frequency Driving (IRGPC20KD2) Rgate =5.1Q @ Frequency Driving (IRGPC30KD2) Rgate =5.1Q @
Vce = 15V Vcc = 15V
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Figure 9. IR2133J Junction Temperature vs Figure 10. IR2133J Junction Temperature vs
Frequency Driving (IRGPC40KD2) Rgate =5.1Q @ Frequency Driving (IRGPC50KD2) Rgate =5.1Q @
Vce = 15V Vce = 15V
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International

IR Rectifier
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Figure 11. IR2233J Junction Temperature vs Figure 12. IR2233J Junction Temperature vs
Frequency Driving (IRG4PH30KD) Rgate = 20Q @ Frequency Driving (IRG4PH40KD) Rgate = 15Q @
Vce = 15V Vcc = 15V
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Figure 13. IR2233J Junction Temperature vs Figure 14. IR2233J Junction Temperature vs
Frequency Driving (IRG4PH50KD) Rgate = 10Q @ Frequency Driving (IRG4ZH71KD) Rgate = 5Q @
Vce = 156V Vce = 15V
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International IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)
TSR Rectifier

Package Dimensions

NOTES:
gggg Egga e 1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M—1982.
' ) 2 2. CONTROLLING DIMENSION: INCH.
e I 3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
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18.10 [.7125] NOTES
~ 17'70 [‘6969} 1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982.
e L8 2. CONTROLLING DIMENSION: MILLIMETER.
—A- 3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
- 1 4. OUTLINE CONFORMS TO JEDEC OUTLINE MS—013AE.
() I ESH HARAAAAAARAD DIMENSION IS THE LENGTH OF LEAD FOR SOLDERING
7.60 [.2992] 1065 [.419] 10 A SUBSTRATE.
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IR2133/IR2135/IR2233/IR2235(J&S)&(PbF) International

IGR Rectifier
—s[4¢]0177 Loo7IWE[C®-1 OB O-3O)] oy [ MILLMETERS INCHES
—C— 6X V 7 MIN MAX MIN MAX
R { — F [1740 [1765 |85 |.695
dos 25 15171 I [ ¢ [17.40 [17.65 |.685 |.695
b H |420 [457 |85 |80
il J 229 [304 J.oe0 [.20
§ G K |a3s [os4s [.013 .09
b b L [ 127 Bsc 050 BSC
a (@017 [0071@[E e @D A @ -6 O] W |06s Jos oz [om2
ds INDEX | N [asi — Jo2o0 | —
J MARK b P |o064 | — 025 | —
= — 7 1 R [1651 [16.66 |.650 |.656
ooU SO o TN INDEX = s [16.51 [16.66 [.650 |.656
- MARK T 107 | 042|048
- L g [9]0177 [007]@WE[C®-DOAE®-8G)] v T — Toso E— T
W | 508 BSC 200 BSC
L1 1550 [16.00 |.670 [.630
SEE DETAL Z P 153 | — 60 | —
F (#0177 [007]@[ER ©-BCL ®-D B
R\$ [0.177 [007]@E[A®-B O ®-D O] y [#10177 [007]@[E[F@-B O ® -0 O]
I 4§ﬁ % 10177 [007]WECO®-DOAG-B O]
N T T,
L 1 — 1) il
o [>]a.10 [.004] [
- H L ! |
26X W
N N [@]0177 [007@[E[FO-EOLO-00)
P S2X K [$10177 [007]@EC®DORO-BO)
L= DETALL Z
[€]0177 [.007]@EAG®-BRC®-D B
NOTES:
1. DIMENSIONING & TOLERENCING PER ANSI Y14.5M-1982. 5. DATUMS —A-, —B—, —C~, & —D~ ARE DETERMINED BY WHERE THE TOP

OF THE LEADS EXIT PLASTIC BODY AT MOLD PARTING LINE.

2. DIMENSIONS SHOWN IN MILLIMETERS [INCHES]. o
3 CONTROLLING DIMENSION: INCH. TO BE MEASURED AT —E- SEATING PLANE.
4. CONFORMS TO JEDEC OUTLINE MS=018AC. L7 DIMENSIONS DO NOT INCLUDE MOLD FLASH, ALLOWABLE FLASH IS 0.254 [.010]
01-600900
44-Lead PLCC w/o 12 leads 01-3004 02(mod.) (MS-018AC)
26 www.irf.com

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Infernational
ISR Rectifier

IR2133/IR2135/IR2233/IR2235(J&S)&(PbF)

LEADFREE PART MARKING INFORMATION

Part number—|

Date code—

Pin 1 77.

Identifier!

—IRXXXXXX

-~ YWW?

TR
2XXXX

MARKING CODE

Lead Free Released

Non-Lead Free
Released

IR logo

]

Lot Code

(Prod mode - 4 digit SPN code)

Assembly site code
Per SCOP 200-002

ORDER INFORMATION

Basic Part (Non-Lead Free)

28-Lead
8-Lead

28-Lead
28-Lead
28-Lead
28-Lead
28-Lead
28-Lead
44-Lead
44-Lead
44-| ead
44-| ead

www.irf.com

Downloaded from AFFOW.Com.

Leadfree Part

PDIP
SOIC
PDIP
SoIC
PDIP
SOIC
PDIP

IR2133 order
IR2133S order
IR2135 order
IR2135S order
IR2233
IR2233S order
IR2235

SOIC IR2235S
PLCC IR2133J
PLCCIR2135J
PLCC IR2233J
PLCC IR2235J

order
order
order
order
order

IR21332
IR2133S
IR2135

IR21358

not available

IR2233S

not available

IR2235S
IR2133J
IR2135J
IR2233J
IR2235J

28-Lead
28-Lead
28-Lead
28-Lead
28-Lead
28-Lead
28-Lead
28-Lead
44-Lead
44-Lead
44-| ead
44-| ead

Data and specifications subject to change without notice.

PDIP
SOIC
PDIP
SOIC
PDIP
SOIC

IR2133
IR2133S
IR2135
IR21358
IR2233
IR2233S
PDIP IR2235
SOIC 1R2235S
PLCC IR2133J
PLCC IR2135J
PLCC IR2233J
PLCC IR2235J

order
order
order
order
order
order
order
order
order
order
order
order

IR2133PbF
IR2133SPbF
IR2135PbF
IR2135SPbF
IR2233PbF
IR2233SPbF
IR2235PbF
IR2235SPbF
IR2133JPbF
IR2135JPbF
IR2233JPbF
IR2235JPbF

International
ISR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245 Tel: (310) 252-7105
This product has been qualified per industrial level

9/22/2005
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