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ISL6740A

e

Supply Voltage, VDD ----GND - 0.3V to +20.0V

OUTA, OUTB, Signal Pins ------------- GND - 0.3V to Vger
VREF GND - 0.3V to 6.0V
Peak GATE Current 0.5A

ESD Classification
Human Body Model (Per MIL-STD-883 Method 3015.7)------1500V
Charged Device Model (Per EOS/ESD DS5.3, 4/14/93)-------1000V

2R

Supply Voltage Range (Typical)------------------ 9V-16VDC
Temperature Range
ISL6740AIVX -40°C to 105°C

PR

Thermal Resistance Junction to Ambient (Typical) 0,4 (°C/W)
16 Lead TSSOP (Note 1) 102

Maximum Junction Temperature 55°C to 150°C

Maximum Storage Temperature Range--------—--65°C to 150°C

Maximum Lead Temperature (Soldering 108)-------------- 300°C
(TSSOP — Lead Tips Only)

CAUTION: Stress above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational section of this specification is not implied.

Notes:

1)  0,a is measured with the component mounted on a low effective thermal conductivity test board in free air. See Tech Brief TB379 for

details.

2)  All voltages are with respect to GND.

Electrical Specifications

1
Recommended Operating Conditions, Unless Otherwise Noted. Refer to Block Diagram and Typical Application Schematic.
9V < Vpp < 20V, Ryp = 51.1kQ, Rrc = 10.0 kQ, Cr = 470pF, T, = -40°C to 105°C (Note 3), Typical values are at T,= 25°C.
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
SUPPLY VOLTAGE
Start-Up Current, lpp Vop < START Threshold - 95 140 pA
Operating Current, Ipp Rioap, Coutas =0 - 5 8 mA
Coutag = 1nF - 7 12 mA
UVLO START Threshold 6.5 7.25 8 \
UVLO STOP Threshold 6 6.75 7.5 \Y
Hysteresis 0.35 0.5 0.75 \%
REFERENCE VOLTAGE
Overall Accuracy Ivrer = 0, -20mA 4.9 5 5.05 \%
Long Term Stability Ta = 125°C, 1000 hours (Note 4) - 3 - mV
Fault Voltage 4.1 4.55 4.75 \
Ve -
Vrer Good Voltage 4.25 4.75 0R8F5 \%
Hysteresis 75 165 250 mV
Operational Current (source) -20 - - mA
Operational Current (sink) 5 - - mA
Current Limit -25 - -100 mA
CURRENT SENSE
Current Limit Threshold VErroR = VREF 0.55 0.6 0.65 \
CS to OUT Delay - 35 50 ns
CS Sink Current - 10 - mA
Input Bias Current -1 - 1 pA
SCSET Input Impedance 1 - - Q
SC Setpoint Accuracy - 10 - %
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Electrical Specifications

Recommended Operating Conditions, Unless Otherwise Noted. Refer to Block Diagram and Typical Application Schematic.

9V < Vpp < 20V, Ryp = 51.1kQ, Rrc = 10.0 kQ, Cr = 470pF, T, = -40°C to 105°C (Note 3), Typical values are at Ty= 25°C. (continued)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
PULSE WIDTH MODULATOR
Verror INnput Impedance 400 - - kQ
Minimum Duty Cycle Verror < Cr Valley Voltage - - 0 %
Maximum DUty Cycle VERROR > 475V, VUV/FF =2.5V (Note 6) 83 - %
RTD =51 1kQ, RTC = 255kQ, CT = _ _ o,
220pF 99 %
Verror to PWM Comparator Input Gain (Note 4) - 0.4 - VIV
Cr to PWM Comparator Input Gain (Note 4) - 0.4 - VIV
SS to PWM Comparator Input Gain (Note 4) - 0.5 - VIV
OSCILLATOR
Frequency Accuracy Ta = 25°C (Note 7) 333 351 369 kHz
o . TA = 10500, |(F20v - Fg\/)/Fg\/l, UV/FF = o
Frequency Variation with Vpp 2.00V (Note 4) - 0.1 0.4 %
TA = 250C, |(F20V - ng)/ngl, UV/FF =
200V - 0.1 0.3
TA = -4000, |(F20v - Fg\/)/Fg\/l, UV/FF = _ 0.2 07
2.00V (Note 4) ) )
Frequency Variation with Vyyee Ta = 25°C, |(Fa25v— F2.00v)/ F2.00v | %
Vpp = 9V - 1.2 3 %
VDD =20V - 1.2 3 %
Temperature Stability Vyvier = 2.0V, Vpp = 9V (Note 4) - 0.5 1.5 %
Charge Current Gain 188 2 212 mA/mA
Discharge Current Gain 45 55 65 mA/mA
Cr Valley Voltage - -
Static operation 0.75 0.8 0.85 \%
Static operation
Cr Peak Voltage (Static Operation) Vyviee = 2.00V 2.3 24 25 \'%
Vuvirr = 4.25V 41 4.2 4.3 \Y
SYNCHRONIZATION
Input High Threshold (Vy), Minimum 4 - - \%
Input Low Threshold (V/.), Maximum - - 0.8 \%
Input Impedance - 4.5 - kQ
0.6x Free Free
Input Frequency Range (Note 4) Running - Running Hz
Input Pulse Width (Note 4) 100 - - ns
High Level Output Voltage (Von) lLoap = -1TMA - 4.5 - \%
Low Level Output Voltage (VoL) lLoap = 10mMA - - 100 mV
SYNC Output Current Von > 2.0V (Note 4) -10 - - mA
SYNC Output Pulse Duration (minimum) (Notes 4, 5) 250 - 400 ns
SYNC rising edge to GATE falling
SYNC Advance edge, Coutas = Csync = 100pF (Note 5 ns

4)
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ISL6740A

Electrical Specifications

£ R
F ‘i-i}lq ] Recommended Operating Conditions, Unless Otherwise Noted. Refer to Block Diagram and Typical Application Schematic.
9V < Vpp < 20V, Ryp = 51.1kQ, Rrc = 10.0 kQ, Cr = 470pF, T, = -40°C to 105°C (Note 3), Typical values are at Ty= 25°C.
SOFTSTART
Charging Current SS =2V -45 -55 -75 pA
SS Clamp Voltage 4.35 4.5 4.65 \%
Sustained Overcurrent Threshold Voltage Charged Threshold minus: 0.2 0.25 0.3 \%
Overcurrent/Short Circuit Discharge SS =2V 13 18 23 WA
Current
Fault SS Discharge Current SS =2V - 10 - mA
Reset Threshold Voltage 0.25 0.27 0.33 \%
FAULTS
Fault High Level Output Voltage (Von) lLoap = -10mA 2.85 3.5 - \%
Fault Low Level Output Voltage (Vo) lLoap = 10mMA - 0.4 0.9 \%
Fault Rise Time Croap = 100pF (Note 4) - 15 - ns
Fault Fall Time Croap = 100pF (Note 4) - 15 - ns
OUTPUTS
Vrer - OUTA or OUTB,
lout = -50pA, 1mS duration, C = - 0.5 1 \Y,
High Level Output Voltage (Vo) COuF KA, Ims duration, Lvrer

Low Level Output Voltage (Vor)
OUTA or OUTB - GND, lour = 50mA,

1ms duration, Cyrer = 1.0pF . 05 L v

Rise Time Coate = 1nF, Vpp = 15V (Note 4) - 50 100 ns
Fall Time Coate = 1nF, Vpp = 15V (Note 4) - 40 80 ns
THERMAL PROTECTION
Thermal Shutdown (Note 4) 135 145 155 °C
Thermal Shutdown Clear (Note 4) 120 130 140 °C
Hysteresis, Internal Protection (Note 4) - 15 - °C
oTS
Threshold 2.375 2.5 2.625 \Y,
Hysteresis, Switched Current Amplitude 18 25 30 pA
UV/FF Undervoltage Inhibit/Feed Forward
Input Voltage Low/Inhibit Threshold 0.97 1 1.03 \Y
Hysteresis, Switched Current Amplitude 7 10 15 pA
Input High Clamp Voltage 4.8 - - \Y
Input Impedance 1 - - MQ
FF Gain VRTD/VFFy VRTCNFF 0.78 0.8 0.82 VIV
Maximum Control Voltage 4.2 - Vrer \

NOTES:

3. Specifications at -40°C and 105 °C are guaranteed by 25 °C test with margin limits.

4. Guaranteed by design, not 100% tested in production.

5.  SYNC pulse width is the greater of this value or the Cr discharge time.

6. This is the maximum duty cycle achievable using the specified values of Rrc, Rrp, and Cr. Larger or smaller maximum duty cycles may be

obtained using other values for these components. See Equations 2-4.
7. The oscillator frequency is affected by the tolerance of the timing components used. In particular, parasitic capacitance at the Ct pin

introduced by layout, leads, and probes, etc. will lower the frequency.
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MEEREEE KB BELEN.

FIGURE 7 PULSE-BY-PULSE OC BEHAVIOR DURING SS

7 ERTERBIHSS)MENIRRES. REFEIRE
R, BEHSS)AMTERIMRFLREXN. EREEAHA
RAEBERSRRHEE WREBIABEHRENEESR
BR, MEBIHIERT MKW, 20 8 FTR.

FIGURE 8 OC SHUTDOWN BEHAVIOR

B8 HATHAEWIERTRAHRA. —H SS HBEE
4.25V, R P LEHRFIIRSEZE SS MEBE 0.27V, #il
HEzAGFRA.

WMRXMFIFEREL, REFBENLEN. WMEFTR.
éﬂﬁ%ﬁ?ﬂmﬂmﬁﬂrwmﬂ@Wthﬂé&ﬁﬁ
ERTF4.25V , IRBREHER , KB BEEN,

OC RECOVERY PRIOR TO SHUTDOWN
FIGURE 9 OC RECOVERY PRIOR TO SHUTDOWN

TR (OC ) XMfetiE 2 EF Vrer M SS [A] 1042 — B AT E 0.
LB EAMEB K, FF2EBT SS HEERNEK/ME. Fl
WAER—1 422kQ MEBEES 4 — R/ EBERIEA SS, AR
PR EMEBER. X ARALEIN—FE9KH (OFF) BYE.
AL BEBLMD SS WETE, EmMERRE SS BAER
RiZZEREHNEN.
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FIGURE 10 MODIFYING OC SHUTDOWN TIMING

£ VREF #1 SS [81F —{KFEAY 5. f8 th AT 8 4E 33 57 (OC) % .
R SS MEREKT SS EiRlIRE, IC FANIRBEFE
. WEEBEXARBE K SAKEBERTFRIE SS KT
0.33V. filzn—4 200kQ EBPEATPE LE SS FHEBIE T 0.4V. M
BAS R BEARL SS HetE, BmEikR SS BAEs
RIiZE R E K.

ERiEE

ﬂﬂ%ﬁ‘f H B R A0 R IIBRE, I EBRRRESRE ST
. BZEHSRARERNEIMMALEMN. BRI RREH
F%{EE 5 22 LE Y R B R A B 9 A2 3R

A SCSET i AWREREERERN S LLAIMEIE. 7£ R,
Rrc 2% Vrer 1 GND BV EEPE 5 EIESE ReseT RE—NSE
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R, Cr WEEMHALLRNIIRE. 1/2 WEESEEREES
BESERUEEN SZEHHE—3

_ VscseT
Dsc = >

* Dpax EQ. 12

N H Dsc RERAMIEE G2 L, Vscser & SCSET MR HE,
Duvax RERAGZE. MREIREOPRN EH 2 B ENBERE
EREEIIRE RarkEERE. BHE 32 MRZAHNAE
8 RIEHRMASIEXH. —BR4EXH, SS 2B 15pA BF
IR, % SSIAE 0.27V B, M KB AT,

BiExM AT B NI R 2R EME A ERII. HEHE
HISERE, SRR T /B, i SCSET % GND AIfs
1E5E BR S M.

WMEA Rrc R Ro A D BB BEIR, BT Rrc M R 8B5%
FREENBANWFTEMMBER, P SCSET S EISFHNE
MmAMBFEENITEZAN. HEEH Rrcs Rro A GND (&
WY EBPE 2 PN URIERE T SCSET K SRER A .

= E, SCSET WEETIRTE OV M 2V ZE. LLEBER 1/2 R
ETERRHNERNBRAETZENES L. flin B85
bR 95%, R E| SCSET MEER 1V, BLAERETELR
47.5%.

BRI
TR — MR 5 R HKE:

e Vgrer BERT 4.65V
o UV EEET 1.00V
o AR ABR

e OTS k&

LM EEA— R ERSER, OUTA M OUTB #iHmad
1k, HAHE  REHBEQRE WKL, LHEEFREN
kBEmBaERTEMGRN, — MBI ARNEREE.
ERBHAHRNSERSENN, RIEHIHE.

ERBERER MKW EHSSEHNE, BREHBRTS
MEMEE. REFHRERBRIEN 15pA N IEEHNHKE
HEAY. XUREARHNESRABIRETYBRER/IME.
AR

BRRPOFEEMR. SF-—MHEEERA-ARERBRRE
B|ECHERTHEE 145° C , BUBHL 15° C,

F-MAERA—SEEN 2.5V(Vrer/2) WA ERLLEES. HERR
BWIERMEMATER OTS SIM#HA. REBBEMERERER
BRRBTEYMNBHIET OTS SIM. HBEEN 25pA HFF
XEFRAFERRE. XERFNFETIR (OT) HE

HiE. BNERFFENTEMEBE. HIBEMHE D BIZEMET
FWMARFNKRD. TAEBRERBPTC)HRAEERK
(NTC)HIABREEFE. HEE NTC WARSEM, ATAHE R AE.
EREPTC, MIWAER2RE. FEEBMEETERERE
9 A 5 EE PR (B SR 1% B 18 ISR EE A 1T BRYEL

Vi1 = 2.5V and R1 = R2 (HOT)

. VREF

VREF : K
| ‘ \, _ON
R1 % I
; 250A
‘ R3 | Vrer/2 ~|

RZT
A4

FIGURE 11

OTS HYSTERESIS
OTS HYSTERESIS

REmMEEMREME - RBEEERBEREFBMHEME,
R3,

~10° ¢ (R1-R2)—R1eR2
B R1+R2
ETXEMRFHEME, R3 =0, MEMBENRBEHEETHT
FIRBE,

R3 Q EQ. 13

Ri-—22°R2__ Q(NTC)  EQ.15
25-1075 eR2
__ 25eRT Q(PTC)  EQ. 16
25+107° o R1
OTS MHEEHIE

OTS LRBFUAAERERZVNNECENES. ETH
THENEMEEESEMERRMN. HlE ARG HBES
.

i ER

REXNMEHEELEMTHE , NZEFARR. FIENA
—NIFHRVIEHETE |, Voo Ml VreF ST —NFH S MBRERE
SEEEE GND,
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M16.173A

Thin  Shrink  Small  Outline  Plastic 16 LEAD THIN SHRINK SMALL OUTLINE PLASTIC

Packages (TSSOP) PACKAGE
SYMBOL INCHES MILLIMETERS NOTES
N H EDEX H Fl ﬂ —1 MIN MAX MIN MAX
INDEX e [|0.250.010) @) |8 @]
/7 E1 GAUGE A - 0.043 - 11 -
E PLANE A1 0.002 0.006 0.05 0.15 -
- 1 A2 0.033 0.037 0.85 0.95 -
1123 I 4 \ Tzi b 0.0075 | 0.012 0.19 0.3 9
SEATING PLANE o251 - c 0.0035 | 0.008 | 0.09 0.2 -
& 9.010 D 0.193 | 0.201 49 5.1
| ‘ P "7 E1 0169 | 0177 | 43 45 4
. e 0.026 BSC 0.65BSC -
I e\
- /‘\ A2 7\ E 0.246 0.256 6.25 6.5 -
b +| L m ¢ = L 0.02 0.028 0.5 0.7 6
0.10(0.004
E 0.246 0.256 6.25 6.5 -
([ 0.100.000 @[ c [A@ [ ®|
Notes: N 16 16 7
(o] (o] (0) (o]
1. These package dimensions are within allowable dimensions of o 0 8 0 8 B
JEDEC MO-153-AB, Issue E.
Rev.1 2/02

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension “D” does not include mold flash, protrusions or gate
burrs. Mold flash, protrusion and gate burrs shall not exceed
0.15mm (0.006 inch) per side.

4. Dimension “E1” does not include interlead flash or protrusions.
Interlead flash and protrusions shall not exceed 0.15mm (0.006
inch) per side.

5. The chamfer on the body is optional. If it is not present, a visual
index feature must be located within the crosshatched area.

“L” is the length of terminal for soldering to a substrate.
“N" is the number of terminal positions.
Terminal numbers are shown for reference only.

Dimension “b” does not include dambar protrusion. Allowable
dambar protrusion shall be 0.08mm (0.003 inch) total in excess
of “b” dimension at maximum material condition. Minimum
space between protrusion and adjacent lead is 0.07mm (0.0027
inch).

10. Controlling dimension:MILLIMETER. Converted inch dimen-
sions are not necessarily exact. (Angles in degrees).

© ® N

All Intersil U.S. products are manufactured, assembled and tested utilizing ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at www.intersil.com/design/quality.

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time without notice. Accordingly, the
reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and reliable. However, no responsibility is assumed by
Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see www.intersil.com
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