oNnsemi

FSORAVEDRIIR I S5—
TUo7HMAL-BERES
— KFPFCa > bA—5

NCP1608

NCP1608i3 . AC-DC7 # 7 % . BFHER L DFEN+

794y Ay N—FERFIIOWET)DT Y a3 —xH
&DT%%K%ﬁéht\77?47&ﬁ$ﬁ£®@pyh
u—J7CY., ﬁﬁﬁ%—b\‘(CrM)%ﬁﬁﬁﬁélttkb\
AJ1E E&&ﬁaﬁ@%F“fl b0 NEWhEs R
LU %9 . NCP1608/% . 4 HEh %Wﬁwé LTk o THR
Hh‘%ﬁuﬁ, A EB/MELL TW B =% PECZ2 T —3 D u /s 2
WEP AT O DICRBE L EIRKEE 2D 4. COo®FE I
SOIC—S/\" vy r—V TRt h 9.

—&mu%&
NSRRI

°Aﬁ EEMEHES S L

o A LLHMDOA Y 2 4 LEIBEHT v F 5 PWM
(BEE—F)

s WENT TV r—v a3 v (>150 W)l OIFJL HIEEEF I &
5 4 Xtk

* NI URAVK VB R LT T— T T

s ENEEEY 7 7 L v 2(ZIREHH T£1.6%)

o EF IRV EBIE B EIR (s 35 uA)

AR EIHE IR (2.1 mA)

* v — 2500 mA/ >~ 2 FEIL800 mAD b —F ¥ K —)L - ¥

—bF s FI4N

k27 VY 2t EREREO Yy 27 % b

BEMEREL Y, - 2V NF T L

o V—onary s s 7)—0DF N4 2

REWEE

* BFEERE

* [KEERE

 F—T /T U—FAVS T 4—F Ny s e L—TRE
o EEEMIRE

o FRECHEMREL & v 2 1 LHIIR
REHT7IVS— 30

e vyl « 25—t HREA

o HEHE FLEs

* AC78 7% _ TV. =4
NEBEWEEVEETZ2TRXTOAX 740 7TV r—

voa v

© Semiconductor Components Industries, LLC, 2015 1
January, 2026 - Rev. 6

DATA SHEET
www.onsemi.com

SOIC-8
D SUFFIX
CASE 751

MARKING DIAGRAM

SHHHAA

—_
[m
—
—
[m

Assembly Location
Wafer Lot

rs<r>
_<

PIN CONNECTION

FB
Control
Ct

Cs

Voo

DRV
GND
ZCD

RAAA

EHEH

(Top View)

ORDERING INFORMATION

Device Package Shippingt

NCP1608BDR2G | SOIC-8 | 2500/ Tape & Reel
(Pb-Free)

1 For information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.

Publication Order Number:
NCP1608JP/D



http://www.onsemi.com/
https://cma.onsemi.com/pub_link/Collateral/BRD8011-D.PDF

NCP1608

* AAAN 5 1 | Vout
o NB:Nzcp D
L LOAD
Rzcp - (Ballast,
Vee SMPS, etc.)
| + Routt NCP1608 o
1t +
EMI - Cin 1 [lrB vac:I_—I_ M 7 Chuik i
AC Line Filter —2|: Control DRV ! — =
6
Routo § —3|: Ct  GND[ 11—
4 5
|—I cs  zcp[ 1
+ 2 Ccomp== C; ==
? Rsense

* *+ (]
BAK D
—< POK b
il DGD
(Enable EA)
] uVpp
Fault

I
I
I
I
I
I
I
I
I
I
I
|
UMY '-|-" |
| ,
I
I
I
I
I
I
I
I
I
I

Haversine Control | v
Vin L o Control
® "M compl VEar
_Nvml | Clamp -
Ng:Nzcp _L I i} POK
S I Voo PWM
lch
Gyu,  'charge Add Ct E,
[ J_ T i L Offset ’
Ct | o< li
— ||
J -— M :L I $ DRV S Q
I_: - ] —RQ
| Vee
I
Dema
I sa 9
| J, Vzep(arm) 'D RQ
I .W Reset
ZCD += ) S Q
AN [+——o @ Vzep(RIG) _E
Rzcp | Off Timer L{RQ
| X ZCD Clamp
| v uVpp S Q
I RQ
.- - __
All SR Latches are Reset Dominant

Figure 2. Block Diagram

2 Share Feedback
Your Opinion Matters


https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=NCP1608JP-D&tdt=DATASHEET&palcodes=PG&pal3codes=PGA&page=2

NCP1608

Table 1. PIN FUNCTION DESCRIPTION
Pin Name Function

1 FB The FB pin is the inverting input of the internal error amplifier. A resistor divider scales the output voltage to Vggr to
maintain regulation. The feedback voltage is used for overvoltage and undervoltage protections. The controller is disabled
when this pin is forced to a voltage less than Vyyp, a voltage greater than Voyp, or floating.

2 Control | The Control pin is the output of the internal error amplifier. A compensation network is connected between the Control pin
and ground to set the loop bandwidth. A low bandwidth yields a high power factor and a low Total Harmonic Distortion (THD).

3 Ct The Ct pin sources a current to charge an external timing capacitor. The circuit controls the power switch on time by
comparing the Ct voltage to an internal voltage derived from Vontrol- The Ct pin discharges the external timing capacitor
at the end of the on time.

4 CS The CS pin limits the cycle-by-cycle current through the power switch. When the CS voltage exceeds V), the drive
turns off. The sense resistor that connects to the CS pin programs the maximum switch current.

ZCD | The voltage of an auxiliary winding is sensed by this pin to detect the inductor demagnetization for CrM operation.
GND | The GND pin is analog ground.
DRV [ The integrated driver has a typical source impedance of 12 Q and a typical sink impedance of 6 Q.

0| Nl O] O

Vee | The Ve pin is the positive supply of the controller. The controller is enabled when Vg exceeds Vec(on) and is disabled
when V¢ decreases to less than Vg off).-

Table 2. MAXIMUM RATINGS

Rating Symbol Value Unit

FB Voltage Ve -0.3t0 10 \%
FB Current IFB =10 mA
Control Voltage Vcontrol -0.3t06.5 \%
Control Current Icontrol -2t010 mA
Ct Voltage Vet -03t06 \
Ct Current Ict =10 mA
CS Voltage Vcs -0.3t06 \Y
CS Current Ics =10 mA
ZCD Voltage Vzcbp -0.3t0 10 \%
ZCD Current Izco =10 mA
DRV Voltage VpRv -0.3to Ve \%
DRV Sink Current IDRV(sink) 800 mA
DRV Source Current IDRV(source) 500 mA
Supply Voltage Vee -0.3t020 \%
Supply Current lcc +20 mA
Power Dissipation (TA = 70 °C, 2.0 Oz Cu, 55 mm? Printed Circuit Copper Clad) Pp 450 mwW
Thermal Resistance Junction-to-Ambient °C/W

(2.0 Oz Cu, 55 mm2 Printed Circuit Copper Clad) Roeya 178

Junction-to-Air, Low conductivity PCB (Note 3) Roeya 168

Junction-to-Air, High conductivity PCB (Note 4) Roeya 127
Operating Junction Temperature Range (Note 5) Ty -55to0 +125 °C
Maximum Junction Temperature Tymax) 150 °C
Storage Temperature Range Tstg -65to +150 °C
Lead Temperature (Soldering, 10 s) T 300 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
1. This device series contains ESD protection and exceeds the following tests:
Pins 1 — 8: Human Body Model 2000 V per JEDEC Standard JESD22-A114E.
Charged Device Model 1000 V per JEDEC Standard JESD22-C101E.
2. This device contains Latch-Up protection and exceeds +100 mA per JEDEC Standard JESD78.
3. As mounted on a 40x40x1.5 mm FR4 substrate with a single layer of 80 mm?2 of 2 0z copper traces and heat spreading area. As specified for
a JEDEC 51 low conductivity test PCB. Test conditions were under natural convection or zero air flow.
4. As mounted on a 40x40x1.5 mm FR4 substrate with a single layer of 650 mm?2 of 2 0z copper traces and heat spreading area. As specified
for a JEDEC 51 high conductivity test PCB. Test conditions were under natural convection or zero air flow.
5. For coldest temperature, QA sampling at —-40 °C in production and -55 °C specification is Guaranteed by Characterization.
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Table 3. ELECTRICAL CHARACTERISTICS
VEg =2.4V, Voontrol =4V, Ct=1nF, Vgg =0V, Vzop =0V, Cpry = 1 nF, Voo = 12V, unless otherwise specified
(For typical values, T = 25 °C. For min/max values, Ty = -55 °C to 125 °C (Note 6), Vg = 12 V, unless otherwise specified)

Characteristic Test Conditions Symbol | Min | Typ | Max | Unit |
STARTUP AND SUPPLY CIRCUITS
Startup Voltage Threshold V¢ Increasing Vee(on) 1 12 12.5 \%
Minimum Operating Voltage V¢ Decreasing Vee(ofh 8.8 9.5 10.2 \%
Supply Voltage Hysteresis HuvLo 2.2 25 2.8 \Y
Startup Current Consumption 0V <Vee < Veg(on) - 200 mV lec(startup) - 24 35 uA
No Load Switching CpRv = open, 70 kHz Switching, leet - 1.4 1.7 mA
Current Consumption Ves=2V
Switching Current Consumption 70 kHz Switching, Vgg =2V leco - 21 2.6 mA
Fault Condition Current Consumption No Switching, Veg =0V lec fault) - 0.75 0.95 mA
OVERVOLTAGE AND UNDERVOLTAGE PROTECTION
Overvoltage Detect Threshold VEg = Increasing Vovp/VREr 105 106 108 %
Overvoltage Hysteresis VovPHYS) 20 60 100 mV
Overvoltage Detect Threshold Vg =2V to 3V ramp, tovp ns
Propagation Delay dV/dt =1 V/us
Vg = Vovp 10 Vpry = 10%
Ty=-40°Cto +125°C 300 500 800
Ty =-55°Cto +125 °C (Note 6) 210 500 800
Undervoltage Detect Threshold Veg = Decreasing Vuvp 0.25 0.31 0.4 \%
Undervoltage Detect Threshold Veg=1V1to 0V ramp, tuvp ns
Propagation Delay dV/dt = 10 V/us
Vg = Vuyve to Vppy = 10%
Ty=-40°Cto +125°C 100 200 300
Ty =-55°Cto +125 °C (Note 6) 50 200 300
ERROR AMPLIFIER
Voltage Reference Ty=25°C VRer 2.475 2.500 2.525 \%
Ty=-40°Cto 125°C 2.460 2.500 2.540
Ty =-55"°Cto 125 °C (Note 6) 2.450 2.500 2.540
Voltage Reference Line Regulation Veeon) +200mV < Ve <20V VREE(line) -10 - 10 mV
Error Amplifier Current Capability Veg=2.6V IEA(sink) 6 10 20 uA
Vep = 1.08*VRer IEA(sink)OVP 10 20 30
VEg=05V IEA(sSOUrCE)
Ty=-40°Cto +125°C -250 -210 -110
Ty =-55°Cto +125 °C (Note 6) -250 -210 -88
Transconductance Veg=24Vto26V gm uS
Ty=25°C 90 110 120
Ty=-40°Cto 125°C 70 110 135
Ty =-55°Cto +125 °C (Note 6) 70 110 150
Feedback Pin Internal Pull-Down VEg = Vyvp t0 VRep Rrs 2 4.6 10 MQ
Resistor
Feedback Bias Current Veg=25V Irg uA
Ty=-40°Cto +125°C 0.25 0.54 1.25
T, =-55°C to +125 °C (Note 6) 0.2 0.54 1.25
Control Bias Current VEg=0V Icontrol -1 - 1 A
Maximum Control Voltage Icontrol(pullup) = 10 WA, VEg = VRep VEAH \%
Ty=-40°Cto +125°C 5 5.5 6
Ty =-55°Cto +125 °C (Note 6) 5 5.5 6.05

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product per-
formance may not be indicated by the Electrical Characteristics if operated under different conditions.
6. For coldest temperature, QA sampling at —-40 °C in production and -55 °C specification is Guaranteed by Characterization.
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Table 3. ELECTRICAL CHARACTERISTICS (Continued)
VEg =2.4V, Voontrol =4V, Ct=1nF, Vgg =0V, Vzop =0V, Cpry = 1 nF, Voo = 12V, unless otherwise specified
(For typical values, T = 25 °C. For min/max values, Ty = -55 °C to 125 °C (Note 6), Vg = 12 V, unless otherwise specified)

Characteristic Test Conditions Symbol | Min | Typ | Max | Unit |
ERROR AMPLIFIER
Minimum Control Voltage to Generate Vcontrol = Decreasing until Ct(offset) \%
Drive Pulses VpRry is low, Vgi =0V
Ty=-40°Cto +125°C 0.37 0.65 0.88
T, =-55°C to +125 °C (Note 6) 0.37 0.65 1.1
Control Voltage Range VEAH — Ct(offset) VEA(DIFF) 4.5 4.9 5.3 \%
RAMP CONTROL
Ct Peak Voltage Vontrol = OpeN Vermax) 4.775 4.93 5.025 \%
On Time Capacitor Charge Current Vontrol = OPeN Icharge 235 275 297 uA
Vet =0V to Veywax)
Ct Capacitor Discharge Duration Vontrol = OPeN tot(discharge) - 50 150 ns
Vet = Veywax) =100 mV to 500 mV
PWM Propagation Delay dV/dt = 30 V/us tpwMm - 130 220 ns
Vet = Vcontrol = Ct(offset)
to Vpry = 10%
CURRENT SENSE
Current Sense Voltage Threshold Vium 0.45 0.5 0.55 \%
Leading Edge Blanking Duration Vgs =2V, Vpry = 90% to 10% tLeB 100 190 350 ns
Overcurrent Detection Propagation dV/dt =10 V/us tcs 40 100 170 ns
Delay Ves = Vium to Vpry = 10%
Current Sense Bias Current Ves=2V Ics -1 - 1 uA
ZERO CURRENT DETECTION
ZCD Arming Threshold Vzcp = Increasing Vzeparm) 1.25 1.4 1.55 \%
ZCD Triggering Threshold Vzcp = Decreasing Vzep(RIG) 0.6 0.7 0.83 \%
ZCD Hysteresis VzCDHYS) 500 700 900 mV
ZCD Bias Current Vzcp=5V Izcp -2 - +2 uA
Positive Clamp Voltage Izcp =3 mA VeLpos) \Y
Ty=-40°Cto +125°C 9.8 10 12
T, =-55°C to +125 °C (Note 6) 9.2 10 12
Negative Clamp Voltage Izcp = -2 mA VCL(NEG) \
Ty=-40°Cto +125°C -0.9 -0.7 -0.5
Ty =-55°Cto +125 °C (Note 6) -1.1 -0.7 -0.5
ZCD Propagation Delay Vzcp=2Vto 0V ramp, tzcp - 100 170 ns
dV/dt = 20 V/us
Vzep = Vzep(rrig) to Vpry = 90%
Minimum ZCD Pulse Width tsyne - 70 - ns
Maximum Off Time in Absence of ZCD Falling Vpry = 10% to tstart 75 165 300 us
Transition Rising Vpry = 90%
DRIVE
Drive Resistance Isource = 100 mA RoH - 12 20 Q
lsink = 100 mA RoL - 6 13
Rise Time 10% to 90% trise - 35 80 ns
Fall Time 90% to 10% trall - 25 70 ns
Drive Low Voltage Vee = VCC(on)‘200 mV, Vout(start) - - 0.2 \%
lsink = 10 MA

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product per-
formance may not be indicated by the Electrical Characteristics if operated under different conditions.
6. For coldest temperature, QA sampling at —-40 °C in production and -55 °C specification is Guaranteed by Characterization.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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Figure 24. Typical Circuit without PFC
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Figure 25. Typical Line Waveforms without PFC
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Figure 26. Active PFC Pre-Converter with the NCP1608
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The power switch is ON
With the power switch voltage being about zero, the
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The power switch is OFF
The inductor current flows through the diode. The inductor volt-
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input voltage is applied across the inductor. The inductor
current linearly increases with a (Vj/L) slope.

age is (Vout - Vin) and the inductor current linearly decays with a
(Vout — Vin)/L slope.
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| when the core is reset.
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If next cycle does not stat _—
then Vyrain rings towards Vi,

Figure 27. Schematic and Waveforms of an Ideal CrM Boost Converter
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Figure 29. Error Amplifier and On Time Regulation Circuits
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Figure 30. Output Voltage Ripple for a Constant Output Power

Coux D FTEILE D 728 . Voud< 13100 Hz (2 — 18 v /¥
D50 Hz 7 4 v AREE DB A )i 7213120 Hz (7 * ) 7
D60 Hz 7 4 » JAIEE DG E)YD FHEE DV v 7 )L 58
@ihiiovmwuyfwﬁ§%w»—fu£of
WEXh .ACT AV « 4 2 LFHD Voo H—E I

50 . T4 y%&’ﬁﬁii@tﬂ&&%c:&@ 3. ACT 4
Yoo A 2L HIIVeontrol B T REIC B B & DT
B . w—7ﬁﬁ%imnhuT **éhiﬁ

& A P 1DOFEER B IZ . Control v &5 T U F « & v
ORI 3 ¥ 7 7 % (Coomp) & B L THERL X h &
(Figure 1ZH). L —7HBElEZ2RET 2307 v ¥
iz . ASTHEshET.

gm

7 (eq. 5)
27 foross

Ccomp =

13

ZZTC. fcrossid 7 0 2 A — NEFE. gmiz = T —
7Yy TDNI 2OV IR RATE, v ORF
— N JEEEIZ 20 HZ AR ICER EL £9.

o84 L =R
249 Fr T e NE—viF. A4 B&
UCAJIRMSERE L HNERICE > TEIT 547 %
A Lhb6R0 9. NCP1608I . Ctt’ v ICHHE X h
AT UHTEFyraALERHBL ST . BRIF
IZ . Controlt’ » DF E%PBHB*L%)%E(VQ(OE))?E
T.CtaIvTF Uy ERELET. Vit ~ F6T
AEIh I,

2Py Ll
n - Vac? -

out charge

Ct

VCt(off) = Veontrol = Ct(offset) = (eq. 6)

Share Feedback

Your Opinion Matters



https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=NCP1608JP-D&tdt=DATASHEET&palcodes=PG&pal3codes=PGA&page=13

NCP1608

Cta > 7 v ¥ D VoS T 5 & . KT 4034 2
IZ7%& 0 % 9 (Figure 31) .

Ct(offset)
b Vo

Vcontrol — Ct(offset)

« ton s

Figure 31. On Time Generation
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Figure 32. Ideal CrM Waveforms Using a ZCD
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Figure 33. Implementation of the ZCD Block
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Figure 34. Realistic CrM Waveforms Using a ZCD
Winding with Rzcp and the ZCD Pin Capacitance
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Figure 35. Equivalent Drain Capacitance Discharge Path
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Figure 36. Control Pin Noise Induced On Time
Reduction and Pulse Skipping
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Figure 37. Ct Pin Noise Induced On Time
Reduction and Pulse Skipping
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Figure 38. Comparison of Ct Charging Threshold
vs. Output Power
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Figure 39. Typical V¢c Startup Waveform
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Figure 40. NCP1608 Supplied by a Downstream SMPS Controller (NCP1230)
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Figure 41. Startup Timing Diagram Showing the
Natural Soft Start of the Control Pin
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Figure 42. Output Driver Stage and Pull-Down Circuits
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>T . HAHEBEHSPFG 27— DELEL GDEI‘%%?EEK 2 1 Vipple(peak-peak)  fiine * Vout
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Voutovey = ((E . VREF) - VoVP(HYs)) . (Rout1 '% +1 (eq. 16)
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Figure 43. OVP Operation
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EhTVWEGEICY 2T L5 REL T, Rou1 2 5 FBE v ANDEEEMN +— 7 L REET
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Roun?* 5 FBY V NOERA A — 7 VIRFET
T o Routtld - FBE Y &Vl 7L 7 v 7L &
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Figure 44. Open Feedback Loop Protection
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Figure 45. OCP Circuitry with Optional
External RC Filter
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Figure 46. Shutting Down the PFC Stage
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Figure 47. Application Schematic
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BOOST DESIGN EQUATIONS Components are identified in Figure 1

Input rms Current

1 (the efficiency of only the PFC

Pout stage) is generally in the range of
lac = n - Vac 90 — 95%. Vac is the rms ac line input
voltage.
Inductor Peak Current /E .o P The maximum inductor peak current
| — out occurs at the minimum line input
L(peak) n - Vac voltage and maximum output power.
Inductor Value v fswminy is the minimum desired
Vac? - L_Ut —Vac| - _switching frequency. The mgximurrj L
V2 is calculated at both the minimum line
L=< input voltage and maximum line input
V2 Vout * Pout 'fsw(NuN) voltage.
On Time 2.L-P The maximum on time occurs at the
ton = ————out minimum line input voltage and
n - Vac? maximum output power.
Off Time t The off time is a maximum at the peak
torr = on of the ac line voltage and approaches
Vout 1 zero at the ac line zero crossings.
einnl. - Theta (0) represents the angle of the
Vac-[sin6)| JE ac line voltage.
Switching Frequency Vac? - vac - [sin0)| - JE
= 1 . [q4 =21 Ve
Tsw 2-L-Pyy Vout
On Time Capacitor Where Vacy | is the minimum line input
Gt = 2 Pout " Lyax Icharge voltage and Lyax is the maximum
= -Vac,,2-V inductor value. Icharge @nd Veiyvax)
L LL CtMAX) are shown in the specification table.
Inductor Turns to ZCD _ . Where Vacy_is the maximum line
Turns Ratio No N < Vout (@ VaCHL) input voltage. Vzcparw) is shown in
B "'zZCD — ificati
C Vzeo (ARM) the specification table.
Resistor from ZCD /E . Vac Where Izcpmax) is maximum rated
Winding to the ZCD pin Ryop = I HL current for the ZCD pin (10 mA).

zcomax) * (N Nzcp)

Output Voltage and Output
Divider

Rouz + Res

]

Vout = VRer (Rout‘l ’ Rouz * Reg
u

Where VRer is the internal reference
voltage and Rgg is the pull-down
resistor used for FPP. Vggr and Rrg
are shown in the specification table.

_ Vout Ibias(out) is the bias current of the
Routt = 1. output voltage divider.
bias(out)
R .. — Routt * Res
out2 Vout
Rrs - V] = 1] = Rou
REF
Output Voltage OVP Vv R +R Vovp/VRer and Voyp(Hys) are shown
; _ VYovwp .  Moute FB ; ot
Detection and Recovery Vout(OVP) = E Veer (Rout ’ —Ro . + 1) in the specification table.
u

\Y
Vout(OVPL) = _VREF

ovP R

: VREF)‘VOVP(HYS))‘ (Rouﬂ :

out2 T RFB
Rouo  Reg |
out2 FB

)

Output Voltage Ripple and
Output Capacitor Value

Vripple(peak—peak) <2 (Vout(OVP) - Vout)
P

out

Couk =

2-m- Vripple(peak—peak) * Jiine * Vout

Where fiine is the ac line frequency
and Viipple(peak-peak) is the
peak-to-peak output voltage ripple.
Use fiine = 47 Hz for universal input
worst case.

Output Capacitor rms
Current

| _ V232 P2
C(RMS) — 9-m-Vac - Vg, - n2 0adRMS)

2

Where IIoad(RMS) is the rms load
current.

Output Voltage UVP
Detection

Rouz + Res

]

\Y =V . (R .
out(UVP, uvP outt
Hove) ! Routz * Rrs

Vyvp is shown in the specification
table.
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NCP1608

BOOST DESIGN EQUATIONS Components are identified in Figure 1 (Continued)

Inductor rms Current 2Py
IL(RMS) = —/5 ~Vac - 1
Output Diode rms
Current | _4. J2-2 . Pout
PIRMS) =3 " VT Nac - Voy
ou
MOSFET rms Current

| _ 2. Pout . 1 - J2 -8 - Vac
M(RMS) ‘/5 n - Vac 37 Vou

Current Sense Resistor VILIM V|Lim is shown in the specification
Rsense = TP, table.
L(peak)
- 2,
Reonse — M@AMS) ~ Rsense
Type 1 Compensation Where fcross is the crossover
c _ gm frequency and is typically less than
COMP ™ 2 - 7t - feross 20 Hz. gm is shown in the
specification table.
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onsemi A CAGE DIMENSIONS

SOIC-8 NB
CASE 751-07
ISSUE AK

SCALE 1:1 DATE 16 FEB 2011

NOTES:
X- 1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
<— A —> 2. CONTROLLING DIMENSION: MILLIMETER.
e —— 3. DIMENSION A AND B DO NOT INCLUDE
HH B R 4 MOLD PROTRUSION.
5

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

6. 751-01 THRU 751-06 ARE OBSOLETE. NEW
STANDARD IS 751-07.

MILLIMETERS INCHES
M| MIN MAX MIN | MAX
4.80 5.00 | 0.189 | 0.197
3.80 4.00 | 0.150 | 0.157
1.35 1.75 | 0.053 | 0.069
0.33 0.51 | 0.013 | 0.020
1.27 BSC 0.050 BSC
0.10 0.25 | 0.004 | 0.010
0.19 0.25 | 0.007 | 0.010
0.40 1.27 | 0.016 | 0.050
0° 8 ° 0° 8 °
0.25 0.50 | 0.010 | 0.020
5.80 6.20 | 0.228 | 0.244
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GENERIC
MARKING DIAGRAM*

8HAHAA SHAAEHA 8HAHAA sHAAHAEA
N3 XXXX XXXX XOOOXXK | | XHXXXX

_‘_Ij Ij 152 FLYWX rLYWX rYWW -.AYWW
0.060

1HHHH+HHEHH 1HHHHE «HHHH

| T IC IC Discrete Discrete

I (Pb-Free) (Pb-Free)

I

| #(5)5 XXXXX = Specific Device Code XXXXXX = Specific Device Code
: ) A = Assembly Location A = Assembly Location
|

L = Wafer Lot Y = Year
Y = Year WwW = Work Week
W

SOLDERING FOOTPRINT*

= Work Week L] = Pb-Free Package
= Pb-Free Package

U

0.6 1.270 *This information is generic. Please refer to
0.024 0.050 device data sheet for actual part marking.

Pb-Free indicator, “G” or microdot “=”, may
mm ) or may not be present. Some products may

SCALE 6:1 (m not follow the Generic Marking.

*For additional information on our Pb-Free strategy and soldering
details, please download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.
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STYLE 1:
PIN1. EMITTER
COLLECTOR
COLLECTOR
EMITTER
EMITTER
BASE
BASE
EMITTER

PNOarOP

STYLE 5:
PIN 1. DRAIN
DRAIN
DRAIN
DRAIN
GATE
GATE
SOURCE
SOURCE

PN RGN

STYLE 9:
PIN 1. EMITTER, COMMON
COLLECTOR, DIE #1
COLLECTOR, DIE #2
EMITTER, COMMON
EMITTER, COMMON
BASE, DIE #2
BASE, DIE #1
EMITTER, COMMON

eNOO RGN

STYLE 13:
PIN1. N.C.

2. SOURCE
3. SOURCE
4. GATE

5. DRAIN

6. DRAIN

7. DRAIN

8. DRAIN

STYLE 17:

PIN1. VCC
2. V20UT
3. ViouT
4. TXE
5. RXE
6. VEE
7. GND
8. ACC

STYLE 21:

PIN 1. CATHODE 1
CATHODE 2
CATHODE 3
CATHODE 4
CATHODE 5
COMMON ANODE
COMMON ANODE
CATHODE 6

PNOOrOP

STYLE 25:
PIN1. VIN
2. N/C
3. REXT
4. GND
5. IOUT
6. IOUT
7. 1OUT
8. louT

STYLE 29:

PIN 1. BASE, DIE #1
EMITTER, #1
BASE, #2
EMITTER, #2
COLLECTOR, #2
COLLECTOR, #2
COLLECTOR, #1
COLLECTOR, #1

PNOO RGN

SOIC-8 NB

CASE 751-07
ISSUE AK
STYLE 2: STYLE 3
PIN1. COLLECTOR, DIE, #1 PIN 1. DRAIN, DIE #1
2. COLLECTOR, #1 2. DRAIN, #1
3. COLLECTOR, #2 3. DRAIN, #2
4. COLLECTOR, #2 4. DRAIN, #2
5. BASE, #2 5. GATE, #2
6. EMITTER, #2 6. SOURCE, #2
7. BASE, #1 7. GATE, #1
8. EMITTER, #1 8. SOURCE, #
STYLE 6: STYLE 7
PIN1. SOURCE PIN1. INPUT
2. DRAIN 2. EXTERNAL BYPASS
3. DRAIN 3. THIRD STAGE SOURCE
4. SOURCE 4. GROUND
5. SOURCE 5. DRAIN
6. GATE 6. GATE3
7. GATE 7. SECOND STAGE Vd
8. SOURCE 8. FIRST STAGE Vd
STYLE 10: STYLE 11:
PIN1. GROUND PIN1. SOURCE 1
2. BIAS 1 2. GATE 1
3. OUTPUT 3. SOURCE 2
4. GROUND 4. GATE2
5. GROUND 5. DRAIN 2
6. BIAS 2 6. DRAIN 2
7. INPUT 7. DRAIN 1
8. GROUND 8. DRAIN 1
STYLE 14: STYLE 15:
PIN1. N-SOURCE PIN 1. ANODE 1
2. N-GATE 2. ANODE 1
3. P-SOURCE 3. ANODE 1
4. P-GATE 4. ANODE 1
5. P-DRAIN 5. CATHODE, COMMON
6. P-DRAIN 6. CATHODE, COMMON
7. N-DRAIN 7. CATHODE, COMMON
8. N-DRAIN 8. CATHODE, COMMON
STYLE 18: STYLE 19:
PIN1. ANODE PIN1. SOURCE 1
2. ANODE 2. GATE 1
3. SOURCE 3. SOURCE 2
4. GATE 4. GATE2
5. DRAIN 5. DRAIN 2
6. DRAIN 6. MIRROR 2
7. CATHODE 7. DRAIN 1
8. CATHODE 8. MIRROR 1
STYLE 22: STYLE 23:
PIN 1. 1/O LINE 1 PIN1. LINE1IN
2. COMMON CATHODE/NCC 2. COMMON ANODE/GND
3. COMMON CATHODE/NGCC 3. COMMON ANODE/GND
4. IOLINES3 4. LINE2IN
5. COMMON ANODE/GND 5. LINE2OUT
6. 1/O LINE 4 6. COMMON ANODE/GND
7. JOLINES 7. COMMON ANODE/GND
8. COMMON ANODE/GND 8. LINE10UT
STYLE 26: STYLE 27
PIN1. GND PIN1. ILIMIT
2. dv/dt 2. OVLO
3. ENABLE 3. UVLO
4. 1LMIT 4. INPUT+
5. SOURCE 5. SOURCE
6. SOURCE 6. SOURCE
7. SOURCE 7. SOURCE
8. VCC 8. DRAIN
STYLE 30:
PIN1. DRAIN 1
2. DRAIN 1

3. GATE2

4. SOURCE 2

5. SOURCE 1/DRAIN 2
6. SOURCE 1/DRAIN 2
7. SOURCE 1/DRAIN 2
8. GATE1

DATE 16 FEB 2011

STYLE 4:

PIN 1.

PNOO PO

ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
ANODE
COMMON CATHODE

STYLE 8:

PIN 1.

eNOOrGN

COLLECTOR, DIE #1
BASE, #1

BASE, #2
COLLECTOR, #2
COLLECTOR, #2
EMITTER, #2
EMITTER, #1
COLLECTOR, #1

STYLE 12:

PIN 1.

PNOO A BN

SOURCE
SOURCE
SOURCE
GATE
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 16:

PIN 1.

PNOO A OD

EMITTER, DIE #1
BASE, DIE #1
EMITTER, DIE #2
BASE, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #2
COLLECTOR, DIE #1
COLLECTOR, DIE #1

STYLE 20:

PIN 1.

PNOO PP

SOURCE (N
GATE (N)
SOURCE (P)
GATE (P)
DRAIN
DRAIN
DRAIN
DRAIN

STYLE 24:

PIN 1.

@NDOA BN

BASE

EMITTER
COLLECTOR/ANODE
COLLECTOR/ANODE
CATHODE

CATHODE
COLLECTOR/ANODE
COLLECTOR/ANODE

STYLE 28:

PIN 1.

2
3
4.
5.
6
7
8

SW_TO_GND
DASIC_OFF
DASIC_SW_DET
GND

V_MON
VBULK
VBULK

VIN
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