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MCP1631/HV/MCP1631V/VHV
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MCP1631/HV/MCP1631V/VHV

JoyoE®
MCP1631HV/VHV High Speed PIC PWM
Internal Regulator for MCP1631HV and MCP1631VHV
Options Only; For MCP1631 and MCP1631V AVpp | is input
Vin +3.3V or +5.0V Vpp Internal
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MCP1631/HV/MCP1631V/VHV
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o+ £ EMDBEHRET DD THY , ZOHAROBIESRMFICTHK

RABAER T F B TOF A RBEEEDE O TS ) F4

VIN ™ GND (MCPIB3L/V) oo +6.5V ho BT AL R FKERIRIEICT 2 &, FAA 20MF

VN ~ GND (MCP1631HV/VHVY) .......ooooooiesessenssecrrorrionns +18.0V IS EE 52 5HA08H Y 7,

FTARTOAHI oo, (GND ~ 0.3V) ~ (Vpp +0.3V)

LX ~ GND ..ooooooeereeesessesssesssseses s -0.3V ~ (Vpp +0.3V)

Vexr AR BT .o s

R -65 °C ~ +150 °C

T RIEATVEE oo -40 °C ~ +150 °C

ENERFOBEATBIRIE e -40 °C ~ +125°C

A D ESD {4:# -

HBM .ooooooeeeeeveceeeeeeeee oo eeeeessse e 4 kv

MM e 400V

DC %¥t%

ESRMEE  HICRBEOLWVERY., UTOEEEFERLET, Viy=3.0V ~ 55V, Fgsc =1 MHz, 10% Ta1—F 44419/,
Cin=0.1 uF, Vpp DIEE(E = 5.0V, Ty DIE#fE = +25°C, To=-40°C ~ +125°C, WFhiBX{E. B/MEZET,

5 A—% | ms g | me | Bx | mm | &
Input Characteristics
Input Voltage (MCP1631/V) Vbp 3.0 — 55 \Y Non-HV Options
Input Voltage Vpp 35 — 16.0 \Y HV Options ( ¥ 2)
(MCP1631HV/VHV)
Undervoltage Lockout UVLO 2.7 2.8 3.0 \Y V)N Falling, Vext low when input
(MCP1631/V) below UVLO threshold
Undervoltage Lockout Hysteresis UVLO pys 40 64 100 mV | UVLO Hysteresis
(MCP1631/MCP1631V)
Input Quiescent Current I(Vin) — 3.7 5 mA | SHDN = Vpp =0SCp)g

(MCP1631/V, MCP1631HV,VHV)
Shutdown Current

SHDN = GND =OSCD|S,

lIN_SHDN —

I_AVDD for MCP1631/V 24 12 MA | : Amplifier A3 remains powered

I_VIN for MCP1631HV/VHV 4.4 17 MA | during Shutdown.

OSC,y, OSCp;s and SHDN Input Levels

Low Level Input Voltage ViL — — 0.8 \%

High Level Input Voltage ViH 2.0 — — \Y

Input Leakage Current I EAK 0.005 1 MA

External Oscillator Range Fosc — — 2 MHz | Max. operating frequency is
dependent upon circuit topology and
duty cycle.

Min. Oscillator High Time Ton_MIN. — 10 — ns

Min. Oscillator Low Time ToL_MIN.

Oscillator Rise and Fall Time Trand Tg 0.01 — 10 us |1

Oscillator Input Capacitance Cosc — 5 — pf

E L AT L—& AT (0SCy) DI EV I L UNLF Y OBFRIZ, 10 ns ~ 10 ps FFHIN TF 34 2 OFHET 2 MIRIF L

9, Y EVBIUSEIF YO 0.8V ~ 2.0V DE S LUV, mdﬂhi@mﬁﬁ®m%ki0%%@ﬂfﬂm

LTCWET, 7r¥ 7o a7 A MORFRTIIH Y A, FHITBMENTZH A I RO TEFE R R

S, RSN TOWETRA, Ird s a7 A MIESHTOERA,

20 HIK VN IZRD 2 DOFMZRMT-TRENH Y £7, VN 2 3.5V, BIO Vin 2 (VOUT(MAX) + VDROPOUT(MAX))O

31 TCVour = (Vourhich - VouT.Low) ¥108/ (Vg * ATREE ). Vourmien = AARIREE PP TR & 7= Hed L, Vour
Low = TERRREEREPA P TR S 7o IR AR E

4 AT, BT 2—T 4 A 20O 2T 2 R EFRIA LT, ERNIC
BLHABEDOZEAIL, TCVout PIRBEMARIZIE SO THIBT L £+,

5. FryZ77 U RERIEL ANEED Vourmax) + VoropouTMax) £ 721 35V OWFNE W OREIC, HIAEE
OFHIELMED 2% % TEIDBEO AN O ETOAEEZEHR L TCVET,

EOEIREZFHII L ThET, BuhRIC

© 2007 Microchip Technology Inc. DS22063A_JP - R—T 5



MCP1631/HV/MCP1631V/VHV

DC %%t (CONTINUED)

ERMEE  HICRBEOLWVRY., UTOEEEFERALET, Viy=3.0V ~ 55V, Fgsc =1 MHz, 10% Ta1—F 44419/,
Cin=0.1 pF. Vpp DIZEIE =5.0V, Ty DIZHEE=+25°C. Tp=-40°C ~ +125°C, WThiJZKE. R/MEEEL.

85 A—% s g | @ | Bx | me &

External Reference Input

Reference Voltage Input VREr 0 — AVpp \Y The reference input is capable of rail-
to-rail operation.

Internal Driver)

Rpson P-channel Rpson p — 7.2 15 Q

Rpson N-channel Rpson N — 3.8 15 Q

VexT Rise Time TRISE — 2.5 18 ns C_ =100 pF
Typical for Vi =5V (& 1)

VexT Fall Time TeaLL — 2.7 18 ns C_ =100 pF
Typical for Viy =5V (& 1)

Error Amplifier (Al)

Input Offset Voltage Vos -0.6 — +0.6 mV

Al Input Bias Current Ig1As — 0.05 1 UA

Error Amplifier PSRR PSRR — 85.4 — dB |V|y=3.0Vto5.0V,Vcy=12V

Common Mode Input Range Vem GND-0.3 — VN \Y

Common Mode Rejection Ratio — 90 — dB |V|N=5V, V=0V io 2.5V

Open-loop Voltage Gain AvoL 80 95 — dB |R_=5kQtoV /2,100 mV <
Veaout < Vin-100mV,
Vem = 1.2V

Low-level Output VoL — 25 GND+65 | mV |RL=5kQtoV /2

Gain Bandwidth Product GBWP — 35 — MHz | V,y=5V

Error Amplifier Sink Current Isink 4 12 — mA | V|N=5V, VRee=1.2V, Vg = 1.4V,
Veomp = 2.0V

Error Amplifier Source Current lsouRcE -2 -9.8 — mA |V |N=5V, VRer = 1.2V, Vg = 1.0V,
Vcomp = 2.0V, Absolute Value

Current Sense (CS) Amplifier (A2)

Input Offset Voltage Vos -3.0 12 +3.0 mV

CS Input Bias Current IgiAs — 0.13 1 HA

CS Amplifier PSRR PSRR — 65 — dB | V|y=3.0V105.0V,Vcy =012V,
GAIN =10

Closed-loop Voltage Gain A2ycL — 10 — VIV |RL=5kQtoV\/2,100 mV < Vgout
< V)N -100 mV, Vg = +0.12V

Low-level Output VoL 5 1 GND+50 | mV |RL=5kQtoV /2

CS Sink Current Isink 5 177 — mA

CS Amplifier Source Current lsource -5 -19.5 — mA

\oltage Sense (VS) Amplifier (A3)

Input Offset Voltage Vos -5 0.9 +5 mV

VS Input Bias Current Igias — 0.001 1 MA

VS Amplifier PSRR PSRR — 65 — dB | V|y=3.0V105.0V,Vcy=12V

bE 1:

SME A L—% AJ7 (0SCin) DAL D 8 X UNE T D ORRIE, 10 ns ~ 10 ps FFIN CTT /31 2 DORET A MTRTF L

£, L EVBLUSZTVREO 0.8V ~ 2.0V OfFH L-ylid, o Mids & UHCRED 10% F6 L T 90% OfE THH
LTWET, 7a¥ a7 A RORRTIEH Y £ A, FBITBMS NS A L2 7 HRRIC OV TESE IR
s, BIRESNTWETR, Yryd s a7 A MIERSHTWEREA,
20 HIK ViN IFRD 2 SO ER =T RERH Y 37, ViN235V, BLUV | 2 (VOUT(MAX) + VDROPOUT(MAX))O
3: TCVOUT = (VOUT—HIGH - VOUT—LOW) *106/ (VR * A RE )\ VOUT—HIGH = AR EFEAN CRHl S o m B, VOUT—
Low = (HRER RPN R & 7 SR,
4: ARERIT BT 2 =T 4 FA 7LD VAT A 2R LT, ERMCESIIBEZZFH L TWES, BuhRick
LM NEEDOEIE. TCVout PIRETARIZIE S THIBT L £ 9,
5: Ky 77y }‘%Eﬂi‘ AJIEBIED VOUT(MAX) + VDROPOUT(MAX) F 721X 3.5V DV \jﬂﬂﬁ‘ﬂilf \jiO)i?%ﬁcz‘ 1T

DFHHNEAMED 2% 2z FELEED AN M ETOELZERZL TVET,
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MCP1631/HV/MCP1631V/VHV

DC %%#t¥ (CONTINUED)

ESRMEE  HICRBEOLWVRY., UTOEEEBERLET, Viy=3.0V ~ 55V, Fgsc =1 MHz, 10% Ta1—F 4441 7L,
Cin=0.1pF. Vpp DIZEIE =5.0V, Ty DIZHEE=+25°C. Tp=-40°C ~ +125°C, WThiJZKE. R/MEEZEL,

RS A—4 s B/ wE BX By &

Common Mode Input Range Vem GND — AVpp \% Rail to Rail Input

Closed-loop Voltage Gain A3ycL — 1 — VIV |R_=5kQtoV|\/2,100 mV <
Veaout < Vin-100mV,
VCM =12V

Low-level Output VoL — 38 GND+85| mV |RL=5kQtoV /2

VS Amplifier Sink Current Isink 1 5 — mA

VS Amplifier Source Current Isource -2 -5 — mA

Peak Current Sense Input (C1)

Maximum Current Sense Signal Ves MAX 0.85 0.9 0.98 \%

MCP1631/MCP1631HV

Maximum Ramp Signal MCP1631V/ VRaMP 2.7 2.78 2.9 \Y VN >4V

MCP1631VHV Maximum CS input range limited by
comparator input common mode
range. VCS MAX = V|N'1.4V

Current Sense Input Bias Current lcs B — -0.1 — MA | V|N=5V

Delay From CS to VEXT TCS_VEXT — 8.5 25 ns bz

MCP1631

Minimum DUty CyCIe DCM|N — —_— 0 % VFB = VREF +0.1V,
VCS =GND

Overvoltage Sense Comparator (C2)

OV Reference Voltage High OV VRer H — 1.23 — \%

OV Reference Voltage Low OV VRer L 1.15 1.18 1.23 \%

OV Hysteresis OV_HYS — 50 — mV | Overvoltage Comparator Hysteresis

OV_IN Bias Current OV_igias — 0.001 1 HA

Delay From OV to Vext Tov VEXT — 63 150 ns Delay from OV detection to PWM
termination ( ¥¥ 1)

OV Input Capacitance C_ov — 5 — pF

Internal Regulator HV Options Input / Output Characteristics

Input Operating Voltage VN 35 — 16.0 \Y 2

Maximum Output Current louT mA 250 — — mA

Output Short Circuit Current louT sc — 400 — mA V= Vingwiny (E 2),
VOUT = GND,
Current (average current) measured
10 ms after short is applied.

Output Voltage Regulation Vout VR-3.0% |VR*04% | VR+3.0% \% Vg=3.3Vor5.0V

Vout Temperature Coefficient TCVout — 50 150 ppm/ | ¥ 3

C
Line Regulation AVOUT/ -0.3 +0.1 +0.3 %IV (VOUT(MAX) + VDROPOUT(MAX)) <
(VoutXaAv, Viny <16V H 2
N)

SNERA > L— & ANJ7 (OSCyy) DAL E D B L ONE T Y ORI, 10 ns ~ 10 ps RN TT /S ZOFET 2 MTIKTEL

FF, L EVBIOSI FYKHED 0.8V ~ 2.0V DE 5 LU, fvIMER X OURKIED 10% 35 1T 90% OfE TEHAI
LTWET, 7mX 7o a 72 MORRTED Y A, FRITEBIMENTZZ A I v ZERIZ OV TIE ISR E
At S AL, RSN TWE TR, Tuegd s a7 A MIEBINTOERA,
20 RV FRO 2 DOEMEWT T BERH Y 9, Vin235V, BT VN = (Voutuax) + VororouT(MAX))-
3: TCVOUT = (VOUT—HIGH - VOUT—LOW) *106/ (VR * AR )\ VOUT—HlGH = ﬁﬁz(ﬂ/ﬁﬁﬁ?‘]“(%l{ﬂﬂ SR &L, VOUT—
Low = TTERIR EEFEIHN CREM & L7z R KB,
4: AL ART 2 =T 4 A 7DV AT A R EFIA LT, ERAICESIRIREZ T L CnET, BBhRICX
LM NEEDOEIE. TCVoyut PIRETARIZIE S THIBT L £ 9,
5: Fe b4 7T r7 I\Eé E = /\jj@é £ 3 VOUT(MAX) + VDROPOUT(MAX) F7-1% 3.5V @b\fﬂ#%b\jﬁ@%é\bl‘ Hjjj'aéj:

DFHHNEAMED 2% 2z FELEED AN PO M ETOELZERZL TVET,

© 2007 Microchip Technology Inc.
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MCP1631/HV/MCP1631V/VHV

DC %%t (CONTINUED)

ERMEE  HICRBEOLWVRY., UTOEEEFERALET, Viy=3.0V ~ 55V, Fgsc =1 MHz, 10% Ta1—F 44419/,
Cin=0.1 pF. Vpp DIZEIE =5.0V, Ty DIZHEE=+25°C. Tp=-40°C ~ +125°C, WThiJZKE. R/MEEEL.

RS A—4 s B/ wE BX By &
Load Regulation AVout/ -2.5 *1.0 +2.5 % IL=1.0mA to 250 mA, & 4
Vour

Dropout Voltage VbrorPouT — 330 650 mV |l =250 mA, Vg =5.0V

E2&S — 525 725 mvV |1, =250 mA, Vg = 3.3V

Output Delay Time ToELAY — 1000 — ps | Vin=0V 1o 6V, Voyr =90% Vg,
R =50Q resistive

Output Noise en — 8 — puv/ |1 =50 mA, f=1kHz, Coyt =1 pF

(Hz)Y2

Power Supply Ripple Rejection Ratio PSRR — 44 — dB | f=100Hz, Coyr =14F, I =100
UA, Vinac = 100 mV pk-pk,
Cin=0UF, Vg=1.2V

Protection Features

Thermal Shutdown TsHp — 150 — C

Thermal Shutdown Hysteresis TsHD HYs — 18 — C

e 1:

SMER A L— & N3 (0SCyy) DL LD 36 JUNL T Y OFEffIE, 10 ns ~ 10 us BFIN TT /3 ZADORMET 2 MTKIE L

9, L EVIIUN T Y RHOD 0.8V ~ 2.0V DIF 5 LUV, MR LUK ED 10% 35 £ TN 90% OfiE TRl
LTWET, 7rZr7va T A MOBRTIIS Y A, FBLSBMSHIZY A 2 TR OV TR
FHii S AL, BlREE N TWET R, s va T A MIESATHEE A,
2: %1& V|N liYKO) 2 00)%%{4: %(ﬁf:'@ﬂb%ﬂiﬁ U ij‘o V|N > 35V\ 3;551: U V|N > (VOUT(MAX) + VDROPOUT(MAX))O
3: TCVOUT = (VOUT—HIGH - VOUT—LOW) *106/ (VR * ARE )\ VOUT—HIGH = AR E RN CRHl S o m B, VOUT—
Low = fERRIREEFEPH PN TR S 7o IR B I,
4 AWML, KT 2—T 4 VA 7 VD VAT A P EFIH LT, ERMICESEREZFH L T Ed, BRRIc K
HHABEDOEIX, TCVout PIRERRICE SN THIB L £,
5. Fey77 v MEEE. ATEED Vourguax) + VoropoutMax) % 721 35V OWT N E NI OBAIT, HAEE

DFHMEDMED 2% & TR SO AN LH N E TOREER L TVET,

R

ESNEH : FICEHEOLWVRY ., UTOEFHE#EALET, V)y+3.0V~ 55V,
K5 A—% w2 | B | B | Bx | me &

Temperature Ranges

Operating Junction Temperature Range T, -40 — +125 C Steady State

Storage Temperature Range Ta -65 — +150 C

Maximum Junction Temperature T, — — +150 C Transient

Package Thermal Resistances

Thermal Resistance, 20L-TSSOP 03a — 90 — °C /W | Typical 4 Layer board with
interconnecting vias

Thermal Resistance, 20L-SSOP CIN — 89.3 — °C /W | Typical 4 Layer board with
interconnecting vias

Thermal Resistance, 20L-QFN 0;a — 43 — °C /W | Typical 4 Layer board with
interconnecting vias

DS22063A_JP - R—< 8
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