Preliminary Data Sheet PD60185-C

International
TSGR Rectifier IR1176
SYNCHRONOUS RECTIFIER DRIVER

Features Product Summary

® Provides constant and proper gate drive to power
MOSFETSs regardless of transformer output

e Minimizes loss due to power MOSFET body Vdd 5Vdc
drain diode conduction

e Stand alone operation - no ties to primary side lo+/- (peak) AAIAA

° .SChmIl't trigger mput thh glouble pulse suppress- Frnax 2MHz
ion allows operation in noisy environments

® High peak current drive capability - 4A Max lead time 500nsec

® High speed operation - 2MHz

® Adaptable to multiple topologies

Description

The IR1176 is a high speed CMOS controller designed
to drive N-channel power MOSFETSs used as synchro-
nous rectifiers in high current, high frequency forward
converters with output voltages equal or below 5Vbc.

Packages

o . . . IR1176S
Schmitt trigger inputs with double pulse suppression 20 Lead Surface Mount
allow the controller to operate in noisy environments. (SSOP-20)

The circuit does not require any ties to the primary
side and derives its operating power directly from
the secondary. The circuit functions by anticipating
transformer output transitions, then turns the power
MOSFETSs on or off before the transitions of the trans-
former to minimize body drain diode conduction and ’
reduce associated losses. Turn on/off lead time can IR1176SS

be adjusted to accommodate a variety of power 20 Lead SOIC (MS-013AC)
MOSFET sizes and circuit conditions. The IR1176 also
provides gate drive overlap/dead-time control via
external components to further minimize diode con-
duction by nulling effects of secondary loop and de-
vice package inductance.

IR1176
20 Lead PDIP
(MS-001AD)




IR1176

Absolute Maximum Ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur.

Irternctiona!
TR Rectifier

Symbol Definition Min. Max. Units
Vdd Supply voltage — 7 Vbc
lin Input clamp current — +/- 10 mADpc
Pp Power dissipation (SSOP-20) — 400 mwW
(SoIC) — — —
(PDIP) — — —
Rthyc Thermal resistance (SSOP-20) junction-to-case — 28.5
(SOIC) junction-to-case — 20
(PDIP) junction-to-case — 28.1 oC/W
Rthya Thermal resistance (SSOP-20) junction-to-ambient — 90.5
(SOIC) junction-to-ambient — 45
(PDIP) junction-to-ambient — 62.4
TJ Junction temperature — 150
Ts Storage temperature -55 150 °C
TL Lead temperature (soldering, 10 seconds) — 300
Recommended Operating Conditions
Symbol | Definition Min. Typ. Max. Units
Vvdd Supply voltage operating range — 5 — Vpc
TA Ambient temperature —-40 — 85 °C
Freq Operating frequency 250 — 500 KHz
Rbias Required bias resistor (+/- 1%) — 34.0 — KQ
uv Voltage at UVSET pin 1.75 — 2.25 Vbc
Xin Maximum voltage at X1 and X2 inputs — — 5.6 Vbc
Cd1/Cd2 Capacitance at pins DTIN1 and DTIN2 — — 100 pF
2 www.irf.com
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TR Rectifier

Dynamic Electrical Characteristics
Vdd=5V, Ta = 25°C, Rbias = 34.0K unless otherwise specified.

Symbol |Definition Min. Typ. Max. Units
vdd Supply voltage operating range 4.0 — 5.25 Vpc
Igdd Vdd quiescent current (x1 = x2 = 0V or 5V, lout = 0) — 4 5 A
Freq Operating frequency 100 — 2000 KHz

UVSET+ UVSET positive going threshold 1.10 — 1.4 \%
UVSET- UVSET negative going threshold 0.8 — 1.1 \%
Vxth+ X1/X2 Input positive going threshold — 1.4 — Vpc
Vxth- X1/X2 Input negative going threshold — 1.0 — Vbc
Tadv Externally adjustable lead time (advance) — — 500 nsec
Td Externally adjustable dead-time for Q1 and Q2 20 — — nsec
Isink Q1,Q2 output sink current (Vdd=5.0V, — 4 —
(peak) pulsed, 10 usec)
Isource Q1,Q2 output source current (Vdd=5.0V, — 4 — A
(peak) pulsed, 10 usec)
VOH Q1, Q2 High level voltage (lout = 20mA) — Vdd- 0.20 — v
VOL Q1, Q2 Low level voltage (lout = 20mA) — 0.10 —
tio Input to output delay (PLL bypassed, cross coupled — 20 — nsec
mode)
tr Gate turn-on rise time (C1=1000pf, Vdd=5V) — 20 — nsec
tf Gate turn-off fall time (C1=1000pf, Vdd=5V) — 20 — nsec
Vir Cross-over voltage (Vdd=5Vdc, DTIN shorted to — 2.5 — Vbc
DTOUT, C1=1000pf) Fig. 3
Rbias Required bias resistor (1%) — 34.0 — KQ
Vbias Voltage at Rbias pin — 1.25 — Vbc
Tjitter Phase-lock loop output jitter -20 — 20 nsec
Ichgpump Charge pump output current (at VFLTR pin) — 50 — HADC
Vchgpump | Charge pump output voltage (at VFLTR pin) 1.3 1.5 1.7 Vpc
Kvco_dc PLL Vco DC gain (per design) — 62 — KHz/
Volt
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Lead Definitions and Assignments

Symbol | Description
AVDD Power - + 5 Vpc to MOSFET drivers
Q1 Output - gate drive for Q1 power MOSFET
DTOUT1 | Output - sets dead time for Q1 output - used with DTIN1
DTIN1 Input - sets dead time for Q1 - used with DTOUT1
RADV1 | Output - sets lead time (advance) for Q1
VFLTR1 | Output - PLL loop filter for Q1 output
RVCOL1 | Output - sets PLL center frequency for Q1 output
X1 Input - transformer input for Q1
VDD Power - +5 Vdc for internal logic
UVSET | Input - sets UVLO+ If this pin is pulled below 1.25VDC externally, then both Q1 and Q2
outputs will be at Vss (disabled)
RBIAS Output - connected to 34.0K +/- 1% resistor - sets operating current
AVSS Ground for MOSFET driver supply (VDD)
X2 Input - transformer input for Q2
RVCO2 | Output - sets PLL center frequency for Q2 output
VFLTR2 | Output - PLL loop filter for Q2
RADV2 | Output - sets lead time (advance) for Q2
DTIN2 Input - sets dead time for Q2 - used with DTOUT2
DTOUT2 | Output - sets dead time for Q2 - used with DTIN2

VSS Ground for logic supply (AVDD)
Q2 Output - gate drive for Q2 power MOSFET
E *VDD U Q2 3 r_—t *vDD v Q2 E E *VDD U Q2 3
|”_2 Q1 VSs ] |—_2 Q1 VSs I’ |”_2 Q1 Vss ]
E DTOUT2 DTOUTL 3 E DTOUT2 DTOUTL 1-’ E DTOUT2 DTOUTL ]
E‘ DTIN2 DTINL ] |__4 DTIN2 DTINL 1—1 E‘ DTIN2 DTIN1 ]
E RADV1 RADV2 ] |__5 RADV1 RADV2 I, E RADV1 RADV2 ]
r_e VFLTRI VFLTR2 E |__6 VFLTRI VFLTR2 —_l" r_e VFLTRI VFLTRZE
|j RVCO1 RVCO2 3 E RVCO1 RVCO2 —_l-, |j RVCO1 RVCO2 3
[@x e [ 8 x s [1] [gx e [4
@ AVDD Avss 3 |__9 AVDD AvVss 1-, E AVDD AVSS ]
EQ\/SET RBIAS ] EQJVSET RBIAS 1:, EstgT RBIAS ]
IR1176S IR1176SS IR1176
(SSOP-20) SOIC (wide body) PDIP
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Fig. 1 Typical application circuit when supply Vout <5.0 Vpc
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Fig. 2 Typical application circuit when supply Vout =5.0 Vpc
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Vod

Vir - - & - -

GND

Q1 oand Q2 output relative switching times with RD1,RD2,CD1,CD2 = C

Vdd

Vtr - — - — —_

GND

Q1 and Q2 output relative switching times with RD1,RD2,CDL.CD2 >0

Fig. 3 Gate drive characteristics and definitions

Phase Lock Loop Design Equations:
1 - Resistor to set VCO Ceter Frequency:

Rvco (KQ) =[1E2 x Vchgpump(Vpc) / fvco(KHz)] x Kvco _ dc(KHz/Volt)

Example (A): Choose Vchgpump = 1.5V, desired frequency (fvco) = 300KHz
Rvco =[1E2 x 1.5 /300] x 62 Hz =31 KQ

2 - Small Signal gain for VCO:

Kvco_ac (KHz/Volt) = 1E2 x Kvco_dc (KHz/Volt)/Rvco(KQ)

Example (B): Choosing same conditions as in example A:

Kvco_ac = 1E2 x 62/ 31 = 200 KHz/volt
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3-PLL Naturd freqemy.

wn =2pfin(KHz)= o) Ichpump(uA) x Kvco_ac(KHz/V) / C(nF)

Choose (O suchthet  Cf=C/16

4-PLL Danpingfada cdad aias.

P=pE-3 x Rf (KOhms)x C(nF) x fn(KHz)

Typicd vdwefa PisQ 707 (Citicdly dnped)

5 - Advance timing:

Tadv(nsec) = RADV (KOhms)*10 + 6

Wher e RADVisres sarefranRADVL or RADV2 to ground.
Exanple C RADV=10Kohns will result in Tadv=10*1C+ 6=106 nsec.

6- Dead tine calal &ias

Td(nsec)=0.69*Cdt(pF)*(Rdt(K)+0.15) (For Vdd=5V)

Wher e Ritt i s resi stance bet ween pi ns DIT NL and DIQUI'L or DI N2 and
DTOUT2. (dt i scgped tameframDTINL or DTIN2 to gr ound.
Example D: Rd=2KW and Cdt=100pF will result in Td=148.35nsec.

VFLTR ®
Rf

=~cf
C
[

Fig. 4 PLL loop filter component definitions
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IR1176
SYNCHRONOUS RECTIFIER CONTROLLER
XFRMR+ X1
$ RBIAS
X2 SHUT DOWN —=— uvLo ||
AND o W v
XFRMR= BIAS KT | | UVSET
INTERNAL VDD ~—— o W %
B3
IVFLIRI
w 0 5 vDC
vbD
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_ﬂ? vss
DELAY PLL TRANSIENT
RADV1 LOCK CONTROL
gM—C BLOCK SIGNALS
VFLTR2 1 AVDD
veo C j__ :: — o o
—
6 rveoz [ PHASE MUX
COMP.
0 o2
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Fig. 5 IR1176 Block Diagram
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Case Outline

i MO—150AE CMENSIDNS
M
—0D (5] g MILLIMETERS INCHES
Lo A |ecc®|ca]m C [ MN [ NoM | max MIN_ | NOM_ | NAX
r A —— [ -— 13200 | -—— 1 -—1 o7
Jili ﬂﬁ ﬁ ilililii RO SIES AT o5 [ —— | — o [ —— [ ——
P2 M A2 185 175 185 .DBS .0B9 .072
| | ™~ b | 022 | — | 638 || .aoe | — | a4
N c | 009 | —— | 025 | .04 | —— | .9
T —++—-—J H I:E:l D [ 8oo [ 720 | 750 | 272 | 283 | 295
INDEX — ‘ ‘ E 7.80 BSC 307 BsC
MARK TO Bl | 500 | 530 | 560 || 197 | 209 | .220
e D.65 BSC 026 BSC
L | o055 [ 075 | 095 || .022 | 029 [ .037
u 0.25 BSC 010 B
! |{e] |__5_| © e | o [ « [ & o [ ¢« [ &
0an Q.10 004
| bbb 015 .0n8
) 0.20 008

(& ] osa]c] —“—mx b I
20 SURF c H

NOTES o~
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1984. 9 DATUM A AND B TO BE DETERMINED AT DATUM PLANE H.
2 DIVENSIONS ARE SHOWN IN MILLMETERS AND INCHES. (€] DIMENSIONS D AND Ef DO NOT INCLUDE PROTRUSIONS AND ARE
MEASURED AT DATUM PLANE H. PROTRUSIONS SHALL NOT EXCEED
3. CONTROLUNG DIMENSION: MILLMETER. 020 [.008] PER SIDE
DATUM PLANE H IS LOCATED AT THE MOLD PARTING LINE. (7] DIMENSION L IS THE LEAD LENGTH FOR SOLDERING TO A SUBSTRATE.

8 OUTLINE CONFORMS TO JEDEC OUTLINE MO-150AE.

01-6057 00

20 Lead Surface Mount (SSOP-20) 01-3078 00 (MSO13AC)
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Case Outline

IR1176
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Case Outline
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WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245 Tel: (310) 252-7105
Data and specifications subject to change without notice.  1/7/2002
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