International
TSR Rectifier

UIC:E==

Data Sheet No. PD60166 revT

IR2136/IR21362/IR21363/IR21365/
IR21366/IR21367/IR21368 (J&S) & (PbF)

3-PHASE BRIDGE DRIVER

trip function which terminates all six outputs

Features Packages
e  Floating channel designed for bootstrap operation
e  Fully operational to +600 V
e Tolerant to negative transient voltage, dV/dtimmune
e  Gate drive supply range from 10 V to 20 V (IR2136/
IR21368), 11.5V to 20 V (IR21362D), or 12V to 20 V
(IR21363/IR21365/IR21366/IR21367) 28-Lead SOIC 28-Lead PDIP
e Undervoltage lockout for all channels
e Over-current shutdown turns off all six drivers
e Independent 3 half-bridge drivers
e  Matched propagation delay for all channels
e  Cross-conduction prevention logic
e Low side output out of phase with inputs. High side outputs 44-Lead PLCC w/o 12 Leads
out of phase (IR213(6,63, 65, 66, 67, 68)), or in phase
(IR21362) with inputs
e 3.3V logic compatible
e Lower di/dt gate drive for better noise immunity
e  Externally programmable delay for automatic fault clear
e All parts are LEAD-FREE
.. Feature Comparison: IR213(6,62,63,65,66,67,68)
Description
The |R2136X (J&S) are hlgh Voltage, hlgh Part IR2136 IR21362 IR21363 IR21365 IR21366 IR21367 IR21368
speed power MOSFET and IGBT drivers with nput Logic | . TN HIN, T HN.ON LT HN.ON RO HN.ON
three mdependent hlgh and low side Ton (typ.) 400 ns 400 ns 400 ns 400 ns 250 ns 250 ns 400 ns
referenced output channels  for 3-phase Toff (typ.) 380ns 380 ns 380 ns 380 ns 180 ns 180 ns 380 ns
applications. Proprietary HVIC technology Vor (yp) 27V 27V 27V 27V 20V 20V 20V
enables ruggedized monolithic construction. Vi (typ) 17V 17V 17V 17V 13V 13V 13V
Logic inputs are compatible with CMOS or Vitrip+ 046V 046V 046V 43V 046V 43V 43V
LSTTL outputs, down to 3.3 V logic. A current [ oocese |35 [ wev L nav L nov | nzv iz | ey

can be derived from an external current sense resistor. An enable function is available to terminate all six outputs simultaneously. An
open-drain FAULT signal is provided to indicate that an overcurrent or undervoltage shutdown has occurred. Overcurrent fault
conditions are cleared automatically after a delay programmed externally via an RC network connected to the RCIN input. The output
drivers feature a high pulse current buffer stage designed for minimum driver cross-conduction. Propagation delays are matched to
simplify use in high frequency applications. The floating channels can be used to drive N-channel power MOSFETSs or IGBTs in the
high side configuration which operates up to 600 V.
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Typical Connection
Vee O Vee
HIN123/HIN 123 O HIN123/HIN123 V25
LIN123 O LIN123 HO 12,3
FAULT O FAULT V.
S123
EN O EN
(Refer to Lead
Assignments for correct -~
pin configuration). This RCIN
diagram shows electrical = ITRIP LO123
connections only. Please |_ Ves COM
refer to our Application
Notes and Design Tips for
proper circuit board
layout.
GND O—¢ ®

1R213(6,62,63,65,66,67,68)
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www.irf.com


http://www.uicmall.com

&
U IC Mall.co
| . B 8 it
nternationa IR213(6,62,63,65,66,67,68)(J&S) & PbF

TSGR Rectifier

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. The thermal resistance and power dissipation ratings are
measured under board mounted and still air conditions.

Symbol Definition Min Max Units
Vs High side offset voltage VB123-25 |Vg123+0.3
Ve High side floating supply voltage -0.3 625
Vo High side floating output voltage Vs123-0.3 [Vg123 +0.3
Vee Low side and logic fixed supply voltage -0.3 25
Vss Logic ground Vee - 25 Vee + 0.3 \Y
V00123 Low side output voltage -0.3 Vee + 0.3
Lower of
Vin Input voltage LIN, HIN, ITRIP, EN, RCIN Vss-0.3 |(Vss + 15) or
Vce +0.3)
VELT FAULT output voltage Vss -0.3 Vee +0.3
dv/dt Allowable offset voltage slew rate — 50 V/ns
o (28 lead PDIP) — 15
Po g%ﬁagigg‘ﬁ’gr dissipation (28 lead SOIC) — 16 W
(44 lead PLCC) — 2.0
. ' _ (28 lead PDIP) — 83
Rthua ;r;]%rir:r?tl resistance, junction to (28 lead SOIC) — 78 /W
(44 lead PLCC) — 63
T, Junction temperature — 150
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 Fig. 1. For proper operation the device should be used within the
recommended conditions. All voltage parameters are absolute referenced to COM. The Vs offset ratings are tested
with all supplies biased at a 15 V differential.

Symbol Definition Min Max Units
IR213(6,68) Vs123+10 | Vsi23 +20
Vs123 High side floating supply voltage |IR21362 Vsi123+11.5] Vsi23 +20
|R213(6,63,65,66,67) Vs1y2,3 +12 Vs1,2,3 + 20
Vsi123 High side floating supply offset voltage Note 1 600
VHo 12,3 High side output voltage Vs1,23 VBi123
Vio123 Low side output voltage 0 Vee v
) o IR213(6,68) 10 20
Vee \I;gl\;\;zlge and logic fixed supply IR21362 15 20
IR213(6,63,65,66,67) 12 20
Vss Logic ground -5 5
VeLT FAULT output voltage Vss Vee
VReiN RCIN input voltage Vss Vce

Note 1: Logic operational for Vs of (COM - 5 V) to (COM + 600 V). Logic state held for Vs of (COM - 5 V) to (COM — Vgs).
(Please refer to the Design Tip DT97-3 for more details).
Note 2: All input pins and the ITRIP pin are internally clamped with a 5.2 V zener diode.
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Recommended Operating Conditions - (Continued)

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

Symbol Definition Min Max |Units
Vitrip ITRIP input voltage Vss Vss+ 5
Logic input voltage LIN, HIN (IR213(6,63,65,66,67,68)), v
Vin HIN (IR21362), EN Vss | Vss*5
Ta Ambient temperature -40 125 °C

Note 2: All input pins and the ITRIP pin are internally clamped with a 5.2 V zener diode.

Static Electrical Characteristics

Vaias (Vce,Vesi,2,3) = 15 V unless otherwise specified. The Vin, Vru, and iy parameters are referenced to Vss and are
applicable to all six channels (HIN1,2,3 and LIN1,2,3). The Vo and lo parameters are referenced to COM and Vs123
and are applicable to the respective output leads: HO1,2,3 and LO1,2,3.

Symbol Definition Min | Typ | Max | Units | Test Conditions
Logic “0” input voltage LIN1,2,3, HIN1,2,3
IR213(6,63,65) 30| — —
ViH Logic “1” input voltage HIN1,2,3 IR21362

Logic “0” input voltage LIN1,2,3, HIN1,2,3
IR213(66,67,68)

Logic “1” input Voltage LIN1,2,3, HIN1,2,3
IR213(6,63,65)

VL Logic “0” input voltage HIN1,2,3 IR21362 — | — |08

Logic “0” input voltage LINT,2,3, HINT,2,3
IR213(66,67,68)

25| — —

VEN, TH+ Enable positive going threshold — | — 3
VEN,TH- Enable negative going threshold 08| — —
v ITRIP positive going IR2136(2)(3)(6) |0.37| 0.46 | 0.55| V
IT,TH+
threshold IR21365(7)(8) |3.85| 4.30 | 4.75
. . IR2136(2)(3)(6) | — | 0.07 | —
VT Hys ITRIP input hysteresis IR21365(7)(8) — 1 15 —
VRCIN, TH+ RCIN positive going threshold — 8 —
VRCIN, HYs RCIN input hysteresis — | 3 _
Vou High level output voltage, Vagias - Vo — | 09 | 14 lo = 20 mA
VoL Low level output voltage, Vo — | 04 | 0.6
V. Vce and Vs supply IR2136(8) 80| 89 | 9.8
ngz\‘;: undervoltage positive going  [IR21362 9.6 [ 104 [11.2
threshold IR21363(5)(6)(7)| 10.6| 11.1 | 11.6
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Static Electrical Characteristics - (Continued)

Veias (Vce,Ves1,23) = 15 V unless otherwise specified. The Vin, Vi, and iy parameters are referenced to Vss and are
applicable to all six channels (HIN1,2,3 and LIN1,2,3). The Vo and lo parameters are referenced to COM and Vs423 and
are applicable to the respective output leads: HO1,2,3 and LO1,2,3.

Symbol Definition Min| Typ |Max |Units|Test Conditions
Vv Vee and Ves supply IR2136(8) 74| 82 | 9.0
ngﬁz undervoltage negative going | IR21362 86| 9.4 [10.2
) threshold IR2136(3,5,6,7){ 10.4| 10.9 | 114
_ Y,
v Vee and Vs supply IR2136 03| 07
V‘;g:"v’: undervoltage lockout IR21362 05| 10 | —
hysteresis IR2136(35) | — | 02 | —
Vei123 = Vs123 =

Ik Offset supply leakage current — — 50 uA 600 VV

| Quiescent Vgs supply current — 70 | 120

088 | £s SUPPY Vi=0Vor5V

lacc Quiescent Ve supply current — | 16 | 23 | mA

ViNcLAMP Input clamp voltage (HIN, LIN, ITRIP and EN) 49| 5.2 55 V IIn=100 pA
. _ IR2136(2,3,5) | — | 200 | 300 _
ILiN+ Input bias current (LOUT = HI) IR2136(6.7.8) — 30 1100 Vin=5V
. _ IR2136(2,3,5) | — | 100 | 220 _
ILIN- Input bias current (LOUT = LO) IR2136(6.7.8) — 0 1 Vin=0V
IR2136(3,5) — | 200 | 300
IHiN+ Input bias current (HOUT = HI) | IR21362 — | 30 | 100 Vun=5V
IR2136(6,7,8) | — | 30 | 100
. —1 oy IR2136(3,5) — | 100 | 220 A _

IHIN- Input bias current (HOUT = LO) IR2136(2.6,7.8)| — 0 1 H Vun=0V
liTrIP+ “High” ITRIP input bias current — | 30 | 100 Vitrp=5V
liTRIP- “Low” ITRIP input bias current — 0 1 Virrp=0V

lEn+ “High” ENABLE input bias current — | 30 | 100 VenaBlE= 5V

len- “Low” ENABLE input bias current — 0 1 VenasLe =0 V
IrcIN RCIN input bias current — 0 1 VrcwE (\)/V or

. N Vo =0V,
lo+ Output high short circuit pulsed current 120 | 200 | — PW <10
mA =0 WS
_— Vo =15V,
lo- Output low short circuit pulsed current 250 | 350 | — PW <10 ps
Ron_RCIN RCIN low on resistance — 50 | 100
| . Q
Ron FAULT FAULT low on resistance — | 50 | 100
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Dynamic Electrical Characteristics
Vee = Vs = Veias = 15V, Vs1.23 = Vgs = COM, Ta = 25 °C and CL = 1000 pF unless otherwise specified.

o . . Test
mbol Definition Min| T Max |Uni .
Symbo efinitio yp |Max |Units Conditions
ton Turn-on propagation delay IR2136(2,3,5,8) | 300 | 425 | 550
© IR2136(6,7) — | 250 | —
. Turn-off propagation delay IR2136(2,3,5,8) | 250 | 400 | 550 Vi =0V &5V
© IR2136(6,7) — | 180 | — IN=
tr Turn-on rise time — | 125 | 190
t Turn-off fall time — | 50 75
¢ ENABLE low to output shutdown | /R2136(2,3,5,8)| 300 | 450 | 600 | ns | vy Vey =0V
= propagation delay IR2136(6,7) | 100 | 250 | 400 or5V
tirrip ITRIP to output shutdown propagation delay 500 | 750 |1000 Vitre =5V
tol ITRIP blanking time 100 | 150 | — Vin=0Vor5V
teLT ITRIP to FAULT propagation delay 400 | 600 | 800 Virrp =5V
Input filter time (HIN, LIN) _
tFiLN (IR213(6,62,63,65,68) only) 100 200 | — Vin=0V&5V
trLTeLr FAULT clear time RCIN: R =2 MQ, C = 1 nF 13[165| 2 | ms V'“\‘f 0 \f%rs v
ITRIP —~
DT Deadtime 220 | 290 | 360 VNn=0V &5V
MT Match!ng delay ON and OFF . — | 40 75 External dead
MDT Matching delay, max (ton, torr) — min (ton, tof), — | 25 | 70 | ™ | time>400ns
(ton, torf are applicable to all 3 channels)
PM Output pulse width matching (pwin-pwout) (Fig.2) — | 40 75
Note: For high side PWM, HIN pulse width must be = 1 ps.
VCC VBS ITRIP ENABLE FAULT LO1,2,3 HO1,2,3
<UVCC X X X 0 (note 1) 0 0
15V <UVBS oV 5V high imp LIN1,2,3 0
15V 15V oV 5V high imp LIN1,2,3 HIN1,2,3
15V 15V >VitriP 5V 0 (nOte 2) 0 0
15V 15V oV oV high imp 0 0

Note 1: A shoot-through prevention logic prevents LO1,2,3 and HO1,2,3 for each channel from turning on simultaneously.
Note 2: UVCC is not latched, when Ve > UVcc, FAULT returns to high impedance.
Note 3: When ITRIP < Virrip, FAULT returns to high-impedance after RCIN pin becomes greater than 8 V (@ Vcc = 15 V).
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Functional Block Diagram

IR2136/IR21363/IR21365
— ﬂ INPUT SET [TATCH T Ve
HINT 6—— fF NOISE VSS/COM HV
> FILTER DEADTIME & LEVEL |— LEVEL proer DRIVER HO1
ﬂ SHOOT-THROUGH SHIFTER SHIFTER DE¥\E/CT
INPUT
= > ot PREVENTION x . Vst
FILTER
— ﬂ INPUT ; VB2
NOISE
> FILTER DEADTIME & VEE(;:EOLM L:V\I/EL SET [ LATCH
ﬂ T SHOOT-THROUGH SHIFTER || SHIFTER RESETL v DRIVER Hoz
__ DETECT
T é_ Noor PREVENTION o i -
FILTER
- ﬂ > INPUT VB3
HIN3 —&—| fF NOISE ;
FILTER DEADTIME & VSS/ICOM Y SET LATCH
ﬂ NPUT SHOOT-THROUGH LEVEL ] LEVEL |oece 5y DRIVER Hos
e }_ NOISE PREVENTION SHIFTER SHIFTER DETECT
FILTER VS§3
vss
) INPUT [ : vee
EN b NOISE
I FILTER uv
1 DETECT
T VSSICOM
= LEVEL DELAY DRIVE LO1
SHIFTER
ITRIP A INPUT
NOISE
P FILTER s SET Q e
T 0 DOMINANT VSSICOM
- R LEVEL DELAY DRIVE | ¢ LO2
RCIN > [ LATCH SHIFTER
B VSS/COM
FAULT LEVEL DELAY DRIVER e LO3
SHIFTER
C—| b o
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Functional Block Diagram

FAULT Eﬁ

=

IR21362
INPUT ; o
HINT ¢ NOISE DEADTIME & VSSICOM HV SET
FILTER LEVEL LEVEL LATeH
I SHOOT-THROUGH — RESET |G DRIVER
o 7 NPUT PREVENTION SHIFTER SHIFTER DETECT
LINT ¢ = b NOISE i ©
FILTER
INPUT [ 4
HIN2 § P NOISE
! orse DEADTIME & S s | Lo
0 T SHOOT-THROUGH LEVEL — LEVEL |geser|uv DRIVER
TNz ¢ = b NOISE PREVENTION SHIFTER SHIFTER DETECT
FILTER k
INPUT
IN3 ¢ NOISE
HINS I b freR DEADTIME & [
U SHOOT-THROUGH Vig;lE(l)_M L:VVEL SET | |ATCH
S — DRIVE
LIN3 IL\‘IE'I[ISEE& PREVENTION SHIFTER SHiFTeR |RESET v
DETECT
I
VsS ¢—
) INPUT
EN b NOISE
] FILTER w
7 DETECT
T VSSICOM
= LEVEL DELAY DRIVE
SHIFTER
ITRIP + INPUT
NOISE
> FILTER s SET Qf- )
T 0sv VSSICOM
= m R DOMINANT LEVEL DELAY DRIVE B
RO > LATCH SHIFTER
= VSSICOM
LEVEL DELAY DRIVER
SHIFTER

VB1

HO1

VS1

VB2

HO2

V§2

VB3

HO3

V83

vce

LO1

LO2

LO3

com
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Functional Block Diagram

IR21366/IR21367/IR21368 [ | VvB1
HINT 123 VSS/COM HV SET LATCH
DEADTIME & LEVEL [ LEVEL DRIVER
SHOOT-THROUGH SHIFTER SHIFTER LRESET Ry L HO1
_ PREVENTION DETECT
LIN1 7
[ Vst
_ I VB2
HIN2
2 SET
DEADTIME & VSS/ICOM HV LATCH
SHOOT-THROUGH LEVEL — LEVEL
_ PREVENTION SHIFTER SHIFTER | RESET uv DRIVER HO2
LIN2 iz DETECT
l . VS2
HIN3 7F [ : VB3
DEADTIME & seT
SHOOT-THROUGH VSSICOM | | HV LATCH
__ PREVENTION LEVEL LEVEL o8
LIN3 SHIFTER SHIFTER | RESET o DRIVER
DETECT
VSS [ : vs3
[ ; vce
EN ¢ w
DETEC
T
T VSSICOM
= L LEVEL DELAY DRIVE Lot
SHIFTER
ITRIP § A INPUT
NOISE
—
s FILTER —LS 3
I SET VSS/COM
R DOMINANT L LEVEL DELAY DRIVE! | ¢ LO2
RCIN 5> LATCH SHIFTER
ﬁl g '
- VSS/COM
FAULTS LEVEL DELAY DRIVER 1+ LO3
/7 SHIFTER
\&— % com
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Lead Definitions

Symbol Description

Vee Low side and logic fixed supply

Vss Logic ground
HIN1,2,3 | Logic inputs for high side gate driver outputs (HO1,2,3), out of phase [IR213(6,63,65,66,67,68)]
HIN1,2,3 | Logic inputs for high side gate driver outputs (HO1,2,3), in phase (IR21362)

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

FAULT Indicates over-current (ITRIP) or low-side undervoltage lockout has occurred. Negative logic, open-
drain output

Logic input to enable I/O functionality. I/O logic functions when ENABLE is high (i.e., positive logic)

EN No effect on FAULT and not latched

Analog input for overcurrent shutdown. When active, ITRIP shuts down outputs and activates FAULT
ITRIP and RCIN low. When ITRIP becomes inactive, FAULT stays active low for an externally set time
TrLTCLR, then automatically becomes inactive (open-drain high impedance).

External RC network input used to define FAULT CLEAR delay, Tritclr, approximately equal to R*C.

RCIN When RCIN>8 V, the FAULT pin goes back into open-drain high-impedance

COM Low side gate drivers return

VB123 High side floating supply

HO1,2,3 | High side gate driver outputs

Vsi1.23 High voltage floating supply return

LO1,2,3 | Low side gate driver outputs

Note: All input pins and the ITRIP pin are internally clamped with a 5.2 V zener diode.

www.irf.com 9


http://www.uicmall.com

[ ]
U 'C Mall.co
I Rz iF Il
nternationa IR213(6,62,63,65,66,67,68)(J&S) & PbF

TSGR Rectifier

Lead Assignments

T dvee U ve1[ 28 E | % | % § g 2 2 T Jvece u ve1| 28
[N I Ho1 27 |?| |?| H |?| |Z| |:| 2 |ANT Hol 27
(HEN TS vs1[ 26 7 I:I 3 [Nz vs1[ 26
| T 75 Nt (2] 7 s 25
[ vB2| 24 oz (o] VB2 5 Juni vez| 24
e ime of 23] | T [10] 2l el Hod 23]
v ey ve2[22] (N vzl e ve2[22]
FAULT 21 FAULT E 8 |FauLT 21
(=N G ve3[ 20 EN 9 |itriP ve3| 20
EN Ho3[ 19 e 54 ] 10 |en Ho3[ 19
15
RCIN vsa[ 18 o =] ves 11 |RrciN vsa[ 18
16 30
vss 17 L] Hos 12 |vss 17
RCIN [17 29 | vs3
com Lo1[ 16 — 13 |com Lo1[ 16
Lo3 Loz2[ 15 14 |ios Lo2| 15
3 : 8 8§ &
> o ] =
28 Lead PDIP 44 Lead PLCC w/o 12 leads 28 Lead SOIC (wide bod
y
IR213(6, 63, 65, 66, 67,68) IR213(6, 63, 65, 66, 67,68)J IR213(6, 63, 65, 66, 67,68)S

[ ]vee u ve1| 28 ] vee \./ ve1| 28 ]
2 ]wna Ho | 27 ] HINT o 27 ]
[ vs1| 26 ] g2 2 £ 8 g 5 B HINZ vs1| 26]
e i (][] [ [] [ [] E
(I vez| 24 | Nt vez| 24 |
6 un2 Hog 23] [ Y rod 23 ]
T ons vs2| 22 ] iNa vs2| 22 ]
[ ]raur [ 21 FAULT Bl
[N 03 ves| 20 | [IEN [ vea[ 20 ]
70 ]en Hos| 19 | EN Hos| 19 |
RCIN vsa| 18 ] RCIN vsa| 18 ]
vss [17] vss [17]
com Lo1| 16 ] com Lo1| 16 ]
Lo3 Loz| 15 ] Lo3 Loz 15 ]
28 Lead PDIP 44 Lead PLCC wio 12 leads 28 Lead SOIC (wide body)
IR21362 IR21362J IR21362S
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HINT.2.3 | [ [
HIN1,2,3 ————J__L———J________T | L___J L____
LIN1,2,3 LJ | |

EN L] ||

ITRIP

FAULT
RCIN

]
AT

[ S O

HO1,2,3

]

LO1,2,3

Fig. 1. Input/Output Timing Diagram

LIN1,213 <50% 50%\<
HIN1.2.3 : EN

PW,,

ONT23 \ ..

50% —
AINT,2,3 / HO1,2,3
LO1,2,3
PWoy, toff tf
90%
10%
Fig. 2. Switching Time Waveforms Fig. 3. Output Enable Timing Waveform
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LIN1,2,3 >< ><
50% 50%
HIN1.2.3

LIN1,2,3 50% 50 %
HIN1,2,3
o 50 %
LO1,2,3 o0
DT DT ‘
\
HO1,2,3 50% 50%
Fig. 4. Internal Deadtime Timing Waveforms
RCIN Ve

TRIP A 50% 50%
tt 50%

FAULT S0%
Any S0% tfitelr
Ouput
titrip
Fig. 5. ITRIP/RCIN Timing Waveforms
tin,fil tin,fil n
—_— <« —_— <«
RS on off on ff on ff
HIN/LIN ° °
high
HO/LO
low

Fig. 6. Input Filter Function
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Figure 6A. Turn-on Propagation Delay vs.
Temperature

Input Vaoltage (V)

Figure 6C. Turn-on Propagation Delay vs.
Input Voltage
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400

200
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Figure 6B. Turn-on Propagation Delay vs.
Supply Voltage
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Figure 7A Turn-off Propagation Delay vs.
Temperature
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1000 1000
E 0 £ aw
) F
& Max & LT
R e § 800 | e . e
= e LY, (YRR SO - I I I I R
% . T g e |
g 1 E—— R — £ 400 R E—
% Wn. = HE
7o peeeebedie b g b L
£ ow 21§
o o
10 2 14 16 12 20 3 a5 4 25 g
Supply Voltage (V) Input Voltage (W)
Figure 7B. Turn-off Propagation Delay vs. Figure 7C. Turn-off Propagation Delay vs.
Supply Voltage Input Voltage
400 400
}'; 300 E:" 300
= E Max
; £ _
& 200 & 200 LI —
& I = e | T e,
= M. . e A P A TP
g B o ¢ —_—t e
E L1 E I e
~ 100 — = ~ 100 — —
TyE.
o o}
=50 -25 o} il 50 T8 100 125 10 2 14 id 18 20
Temperature (“Z) Supply Voltage (V)
Figure 8A. Turn-on Rise Time vs. Temperature Figure 8B. Turn-on Rise Time vs. Supply Voltage
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200 200
£ 150 7 150
E 5
== (=3
& 100 100 fa
E e et EL _____--——__ E‘ mee | T b
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NOTES:
ggg; Egga 1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M—1982.
B e 2. CONTROLLING DIMENSION: INCH.
T f 3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
1473 [580] 4 OUTLINE CONFORMS TO JEDEC OUTLINE MS-011AB.
D 12.32 [485] (5] MEASURED WITH THE LEADS CONSTRAINED TO BE
&) PERPENDICULAR TO DATUM PLANE C.
R ——— f (6.} DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
J 177 Lo70] PROTUSIONS SHALL NOT EXCEED 0.25 [.010].
28X
0.77 | 030
0.39 [.015]
MIN.
5.08 [.200] T*
2.93 [115]
J ES = . ! | 6.35 [.250]
LA A A AN A AT T T s
1 I\O 4 0
.‘7.\. V v LY W v J u ?bx
2.54 [100] el b
26X
01-6011
28-Lead PDIP (wide body) 01-3024 02 (MS-011AB)

28-Lead SOIC (wide body)

I!: ) F\-’F\Q,i"\ S THE LENGTH OF LEAD FOR SOLDERING

~ TO A SUBSTRATE.
O

DIMENSION DOES NOT
:’*E()f\JSIC\S SHALL

MOLD P

NCLUDE
NOT EXCEED 0.15

ROTUSIONS. MOLD

01-6013
01-3040 02 (MS-013AE)
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MENSIONING & TOLEREMCING PER ANSI Y14.5M

2. DIMENSIONS SHOWN IN MILLIMETERS [INCHES].
3. TROLLING DIMENSION: INCH.
4. CONFC TO JEDEC CUTLINE MS-018AC.

—s [&]0177 (NNEECE®-IEPE-86 - [ miLLIME TERS INCHES
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IR213(6,62,63,65,66,67,68)(J&S) & PbF

International
TSGR Rectifier

LEAD-FREE PART MARKING INFORMATION

Part number—— IRSxXXxXX

Ig; —1— IR logo

Date code——YWW?

Pin1——@
Identifier

2XXXX
T

Lot lode

(Prod mode — 4 digit SPN code)

? MARKING CODE

P Lead Free Released

Non-Lead Free
Relased

Assembly site code
Per SCOP 200-002

ORDER INFORMATION

Basic Part
Order IR2136(3,5,6,7,8)

www.irf.com

28-Lead PDIP IR2136(3,5,6,7,8)
28-Lead SOIC IR2136(3,5,6,7,8)S
44-Lead PLCC IR2136(3,5,6,7,8)J
28-Lead PDIP IR21362

28-Lead SOIC IR21362S

44-Lead PLCC IR21362J

Lead-Free Part

28-Lead PDIP IR2136(3,5,6,7,8)
28-Lead SOIC IR2136(3,5,6,7,8)S
44-Lead PLCC IR2136(3,5,6,7,8)J
28-Lead PDIP IR21362

28-Lead SOIC IR21362S

44-Lead PLCC IR21362J

Order IR2136(3,5,6,7,8)S
Order IR2136(3,5,6,7,8)J
Order IR21362

Order IR21362S

Order IR21362J

Order IR2136(3,5,6,7,8)PbF
Order IR2136(3,5,6,7,8)(S)PbF
Order IR2136(3,5,6,7,8)(J)PbF
Order IR21362PbF

Order IR21362SPbF

Order IR21362JPbF

International
IR Rectifier

WORLDWIDE HEADQUARTERS: 233 Kansas Street, El Segundo, CA 90245 Tel: (310) 252-7105

This part has been qualified per industrial level

http://www.irf.com Data and specifications subject to change without notice. 6/19/2008
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