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Preliminary GR1938E/F Series

Green-Mode PWM Controller with Hiccup Protection
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grenergy. Preliminary GR1938E/F Series

AR RER

Series with different Ron
E for Ron=1.5 B
F for Ron=1.0 GR1938 ﬁg;l
Package Code . "| RoHS Code
KB : SOP-8 G : Green (Halogen Free) Device
L : PB Free Device
SOP-8
G R1 938X Series with different Ron
XOXOXXX L, Efor Ron=15
e — F for Ron=1.0
Code 14
!
Code 2 Serial No.
Code 1| M N 0 P Q R S T
Year | 2022 | 2023 | 2024 | 2025 2026 | 2027 | 2028 | 2029
Code 2| 1 P 3 4 " o A B C
Month | Jan. | Feb. | Mar. | Apr. Sep. Oct. Nov. | Dec.

Nanjing Greenchip Semiconductor Co., Ltd.reserves thewright to make, changes to improve reliability or manufacture ability
without notice, and advise customers to obtain the latest version ofrelevant information to verify before placing orders.
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SOP-8
7
GND[ | 1 8 [ ] DRAIN
vee[ | 2 7 ] DRAIN
comp[] 3 6 ] DRAIN
cs[ | 4 5 ] DRAIN
LR iR
Pin No. Name Function
1 GND | it
2 VCC HOL YA H i N i
3 COMP | JkInl w0, adi ok 3442 R A gl i 25 L
4 CS FLAS AL, HR A IIMOSFET FL i
56,7,8 | DRAIN | A7) MOSIK ki b(Drain)
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IR TAETE

IRty FL -0.3V ~ 650V
VCCtH HL I 30V
COMP, CS 0.3~7V
K AR B 150°C
AR 85 i -20°C ~ 85°C
A7 ik FE S 65°C ~ 150 C
K FVFIEFEDI R (DIP, HEEREN=85T)  —mmmmmmmmmmmm oo 650mwW
SILRIREE (T T E 25, J282,10 8€C)  mmmmmmmmmmo oo 260°C
ESDHL LRI, AL mmm o rm e - 2KV

ESDH LR, HlLastizt
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S ZSB(vCC = 15.0V & TA = +25°C, 5% Ik kS

Parameter Min. Typ. Max. | Unit
{5 B JESUPPLY VOLTAGE
A8 (VCC=UVLO on -0.1V) 8 15 UuA
TAEHL#E(with 1nF load on OUT pin), Vcomp = 0V 800 uA
A HLf (with 1nF load on OUT pin), Vecomp = 2.5V 1 2 3 mA
LA (with 1nF load on OUT pin), {43k’ (OLP, OVP) 0.4 0.7 1 mA
KA1 L HEUVLO(off) 6.2 6.8 7.4 \
5 HHEUVLO(on) 10.6 11.3 12.0 \%
OVP Level on VCC Pin —Auto Recovery Mode 36 37.5 39 \%
[B] 45t 8 EVOLTAGE FEEDBACK
% iyt Short Circuit Current, Vcomp = 0V 0.2 mA
JFH Lk Open Loop Voltage, COMP Pin Open 44 55 \Y
A fie i A1 L Green-Mode threshold Voltage 1.4 \%
3 A AU 3l i Burst Mode Start Voltage 0.85 Vv
H A NICURRENT SENSING
e K N Maximum Input Voltage, Ves(off)-Aute Recovery
Mode 0.80 0.85 0.9 \%
R B2 s} 7] Leading-Edge Blanking Time 500 nS
i N\ B Ptinput Impedance 1 MQ
Iy 48R I 1] Delay to Output 100 nS
# % #2OSCILLATOR
T AR Frequency 60 65 70 KHz
£Hiiditter Frequency +6 %
et Ui Green Mode Frequency 20 22 25 KHz
IR E 1 Temp. Stability (-40°C ~ 110°C) 5 %
M54z tiVoltage Stability (VCC = 11V~25V) 3 %
EEHLHFOLP SECTION
AR A4 1)1 OLP Trip Level, Vcomp (OLP) 35 \Y
R LR AEIL N (1] OLP Delay Time 60 mS
PWM SECTION
ek 52t Maximum Duty Cycle 70 75 80 %
MOSFET SECTION
BVdss Vgs=0 650 \Y%
GR1938EKBG 1.5 Q
Rds (on) GR1938FKBG 1.0 Q
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MAER

Ja3Hf Start-up Current

SR TE N 8uA. BT R B HIRIRAD,
AT T A DRk i 8 i 42 i s 100 ) Bl FRLBEL, A
T 3k HL BH - PR D) 26 FE U

R FE 4% (Under Voltage Lockout)

GR1938 i — /MR HBUR i th e #%, K IT A
F e R 9 T L s 29 ) W AE 1.3V A 6.8Ve
SR Fig. O Fik. BLRMASELRE T ¢
JE Sl I 5 2 F 2R B 40 P IE L AL

UVLO (on) 11.3V

UVLO (off) 6.8V

Fig.9

% j2 & Soft Start

GR1938 7L J& 3l 1 #146 Bt 5 5 5 3 Th
BEo IXANTHREA BN )5 AT AR FLIR
MITERN T TR MOSFET Y i B 1k, skl
JE I8 X MOSFETHE 3 {4 .

%2 Oscillator

PN B4R 37 w0 [ 52 - 65kHz. AR LR
AN PN R IR G A 1 A oK o A g BRI AR
75%

e TYEH, Green-Mode Operation

2 RIS R I i 2% AT AR B 2
/N LR RS ThFE . /MR N 22KHzZ,
1E N 405G 2 4

Hi ¥4 R4 LEB (Leading-Edge Blanking)

Y% MOSFET &JFox—k, Kl s fH B A
AL A — AN R R . T B R,
P a8 N B 7 500ns [ RTIERS . X BEY

FRFTRI Py, PR PR EL B AN, AN o
gate IXzs.

AN # £ %M Internal Slope Compensation
GR1938 W fli#4 & 1 — AN RE 3 (M LB .

P RTFENS, — AR RS N R
D B 1, DU 2R 40 0 fee FRBi 1E i ik

T {R*$" OLP (Over Load Protection)

J23 ] 25 EL AT i ORI T HE e, 2 P A A7 A
F, 6 A B 7 Ok T 1 I 7 42 60mS LA
I, gate,#i i CHE, 24 VCC BRAKEIC T,
JRUAR e 5l s TR 5 . W Fig.10 s

vcc

UVLO(on)

UVLO(off),

i/~ OLP
(off )
OLP Counter Reset t

COMP
A —p| |~ OLP delay time

3.6V

OLP trip Level

ouT
A

Switching Non - i i ——

Fig. 10
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OVP (Over Voltage Protection) on VCC
FARI D)% MOSFET A2 4idk, GR1938 1k
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NUGEBEIF R RIE JEIRE . BB GR1938
TAEEST A, 0 Fig. 11 AR
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A .
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»t
ouT
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™
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» t

Fig. 11

VCC Mode Operation

E Wi ke kB Sk N SNz
GR1938EKBG 17 VCCHEaEh fit« 24 M4 1t
B BTN, i r L g e S TR
P T COMP 5] . [AI e, ARSI hh 22 2k,

A R RS R ] . B B R B
1N, VCC 5| T oK f% 22 UVLO off,
IC 4T3 T . 4 GR1938, 72 VCC % UVLO
off Z al, Kiaff OUT 5| ik —E r 5=tk
DL {7 VCC 7 UVLO off . VCC #ixt i
Fig.12

VCC mode(off)|- — — -
VCC mode(on)l- — — -
UVLO(off)|- — — 4 — — — i b — S .

Fig. 12

7t VCC B A5 2 FH T 5 1B 75 7 8 AR A i
W ERES. TUL, ST HENAELRA T
fEAE VCC 130 1Z RGN LA RERE A E1E, &
M, NIRRT K.
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BHAEE

SOP-8

NIy gWJ

I RN R T B R i G .::l GALGE PLASE
31; \-—:L._____L |r $1;1Inurlll-|_1;n+:
Lkl W
VIEN A
SOP-8
SYMBOL MILLIMETERS

MIN. MAX.
A 1.75
A1 0.10 0.25
A2 1.25
b 0.31 0.51
c 0.10 0.25
D 4,70 5.10
E 5.80 6.20
E1 3.70 410
e 1.27 BSC
L 0.40 1.27
0 0° 8°

Note: 1. Followed from JEDEC MS-012 AA.
2. Dimension “D” does not include mold flash, protrusions or gate burrs. Mold flash, protrusion or gate
burrs shall not exceed 6 mil per side.
3. Dimension “E” does not include inter-lead flash or protrusions. Inter-lead flash and protrusions shall
not exceed 10 mil per side.
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