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SGM37863 Demo Board Test Report

1. Schematic and BOM List

Vin L1 1uH
D . Y Y Y VIN
J1 2 l
> NTI
T Ul 3
::(I\leS s A2 IN SW Bl
J—cz L B2 lstroBe  out &
. TIOUF NS €2 lspa LED 2L L.,
g 1T D2 1scL GND AL “Tiour
GND SGM37863
P2 . o GND
O
=
STROBE —
GND .
VLED+
P3
? 3 SDA VLED-
(o2 SCL _ 14
=11
ED-
%_—I:— R3 R4
G]:]D NS NS .
% 4 33V 2 1__VCC P4 3 =
o3 3:3V JPS ° 5
o2 vee ° 7
oL VIN 2o [oH—C GIE:ID -+ =
VCC-SEL 4G Vo GND
Item | Designator QTY Value Description Footprint P/N Manuf.
1 C1,C3 0 NS
2 Cc2 1 10uF Ceramic Capacitor, 10uF, 10V, £10%, X7R 0603
3 C4 1 10uF Ceramic Capacitor, 10uF, 25V, £10%, X5R 0805
4 R1 1 10mQ Sense Resistor, 10mQ, 1W, £1% 1206
5 R2, R3, R4 0 NS
Inductor, 1uH, 1s=9.6A, Ir=7.4A, 7443835701
6 L1 1 1uH DCR=13.5mQ 4040 0 Wurth
7 NT1 0 - SHORT -
8 U1 1 Ic 1.§A Current Source Camera Flash LED | WLCSP-0. SGM37863 | SGMICRO
Driver 8x1.5-8B
Conclusion: Total 5 components
Note:

1. The |-V curves for the LEDs used in this report are shown below, unless otherwise noted.
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SGM37863 Demo Board Test Report

LED I-V Curve
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SGM37863

Demo Board Test Report

2. Test Item
2.1 LED Current Accuracy at Torch Mode
Test condition: V|y=3.6V, enable Torch mode.

Torch Current Linearity (fg,=2MHz)

Torch Current Linearity (fg,,=4MHz)
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2.2 LED Current Accuracy at Flash Mode
Test condition: V|y=3.6V, enable Flash mode.
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SGM37863

Demo Board Test Report

2.3 Efficiency

Test condition: Enable Flash mode, test the efficiency with different LED current and input voltage.

LED Efficiency (%)
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Test condition: Enable Torch mode, test the efficiency with different LED current and input voltage.
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SGM37863

2.4 Torch Mode

Demo Board Test Report

2.4.1 Torch mode startup and shutdown

Test condition: V\y=3.6V, I ep=386mA, enable/disable torch mode by setting register bit.

KEYSIGHT

TECHNOLOGIES

DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 14:54:39 2023

KEYSIGHT

TECHNOLOGIES

DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 14:56:02 2023

I 2,000 2.00v/ 5.00v/ 200may 500.0us/ 168 l 2.00vr 2.00vr 5007 200mAr 1.000ms/ 1.68v
-2.00000v ooy 5.0000v B00. 00mA 1.090ms 13 -2.00000 00w 50000 600.00mA -8.520ms =13
Toaoe e = B WE =
120 BRBETF (3): . |AIEBTF (3):
) 35V - 3.5v
= B )2 HFE ()2
100 RS i .00 ==
FREBF (4): BRERF (4):
36mA 379mA
F|ohBF (4) oo e BT ()
23mA " -L Z3mA
Ul TE () ¢ i S S U E () 3
301V oo ety | 2.48v
FREF () BT ()
2.88V 281V
F|ohBF () oo BT ()
-130my el Rl 330mV
FREF(): BREF( )
3.56v oo 356V
|ohBF () BT )
-190my 162V
UE—IETE ) oo UE-IETE ()
375V 1’ ) 1.93v
2.00m 3.08ms izls 105 —o.52w -5.52n —4.52ns
500 00 2:53 PM 50000V 00.00m 2:55 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023

F|g -2: Torch mode shutdown (write LED_MODE[1:0]=

Flg -1: Torch mode startup (write LED_MODE][1:0]=
00). , CH2-V gp, CH3-Vsw, CH4-l ep

10). , CH2-V gp, CH3-Vgw, CH4-l gp

2.4.2 Torch mode steady state

Test condition: I gp=386mA, enable Torch mode.

KEYSIGHT DSO-X 40344, MY61500243, 07.50.2021102632: Tue Sep 05 15:08:11 2023 KEYSIeHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:10:16 2023
I 20mw 200mad 200v/ s0mAs 5000ms/ E00mv l 100mv/ 200ma 200v7 20mar 500.0ns/ 53 210v
-B0.000m™ 0.04 2.00000v 150.000m, -5.500ms (IS 300 EIEIEIm\/ 0.04 2.00000% £0.000mA 0.0s =313
B e = TaOnA WE =
BAETF () BRETF ()
00n ety ieon ey
5 G = ()
Py, o e - 1.920MHz
= BB (1): B T || BEERT (@) :
BmA 5ma
#hETF @ BT (@)
200 v 0.0A
g () : ] T () 2
27 ma 134mA
e BERETCO): BRBTC):
402mA ST
#hEF () BT )
SQIDD F75mA 368mA
) BAETF(): BREF ()
1.Bmv 21mv
0 BhET () 0o BABTC):
v 29mv
IR C ) e A P i A it i B2
1 2.7mv 1 b ¥ il i L 50mv
es.s ie.s “o.50m 5.50m 15.5me e.00 100w o Lo c.00
2.00000v 150, 000mA 307 PM . 2 D000 50.000maA 3:09 PM
DC 20MHz 10.0:1 [ AC 20MHz 10.0:1 Sep 5, 2023 DC 20MHz. 10.0:1 | AC 20MHz 10.0:1 Sep 5, 2023

Flg -3: Viy=3.6V, Torch steady state (Pass mode).

Fig-4: V\in=3V, Torch steady state (Boost mode)..

, CH2- 1., CH3-Vgw, CH4-l ep/AC , CH2- 1., CH3-Vgw, CH4-l ep/AC
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SGM37863

Demo Board Test Report

2.5 Flash Mode
2.5.1 Flash mode startup and shutdown

Test condition: I gp=1.5A, enable/disable torch mode by setting register bit.

KEYRISHT DSO-X 40344, MY6L500243, 07.50.2021102832: Tue Sep 05 15:43:34 2023 KEYRISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:45:03 2023
2000 2,00 2.00v/ 1,004 500.0us 143y =3 2.00v/ 2.00v/ 2.00v/ 1.0 1.000ms/ 143V
Toov wiE = Toov e =
o BREE () o BEARE ()
— BTV . 4.80v
TR 7 B () o = )
>22MHz 500kHz
o0 BREE () o0 BEAE (1)
1.494 1.464
BLEE () - oo S RAEE (1)
-80mA BOmA
T () e N Ul )
3.48v e L S 295V
BREF (): ko AR ()
3.35% 3.35V
BLEE ) BAETE()
-130mY 400
BEEE(): BERT()
3.82v 3.82v
BohEF( ) 3 BABF ()
-260mY 141V
T () U € )
408v App=e-0 241V
-s20u 1000 1120 2. ton s.1ome t1.an s.0mn 7.58m -s.58n .38
400000 3.000004 3:42 PM 4.00000% 3.000004 3:44 PM
[ ‘ DC 20MHz 10.0:1 ‘DC 20MHz WEIEH] Sep 5, 2023 [ ‘ DC 20MHz 10.0:1 ‘DC 20MHz 1EIEI1] Sep 5, 2023

Fig-5: Vin=3.6V, enable Flash (write LED_MODE[1:0]=

11).

Fig-6: V\n=3.6V, flash timeout shutdown (write

LED_MODE[1:0]= 00)

» CH2-Vep,

CH3-Vsw, CH4-l gp

KEYRISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:49:10 2023 KEYRISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:48:23 2023
200V 2.00v¢ 2.00v/ 1.004/ £00.0us? 113 ] 2.00v/ 2.00v/ 2.00v/ 1.0047 1.000ms/ ARk
0. 80 B B T e 0. 80 B B e

5007 BT = o007 e =

oo S || e o BERT ()
{ = 4545 i 454

! SR (3 R ()2

4.00 ! RS .00 = RS

BAREBF () TEEIRE @
f 1494 PAED

oo | BoheF (4): BT () :
:90 " -80mA B0mA

AT () s UE—UETE ()

328v 2,58

Bt—m—— BREE(): BERTE()
321 3.21v

. T|ohERF () B|EF ()
7O S40my

BREFC ) BABF()
443 4.43V

appteee BB ): BEFE ()
-190my/ 2.02v

AE—METE ) UE—UETEC )
Ao 4B2 2.4
—ed0u 160w i.ien 2.1en 3.1Ems —is.6n T Siien —o.5an —7.mans
[ 4.00000% ‘ 3.000004 ] 3:48 PM [ 4.00000% ‘ 3.000004 ] 3:47 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023

Fig-7: V\in=4.5V, enable Flash (write LED_MODE[1:0]=

11). , CH2-V | gp, CH3-Vsw, CH4-l gp

2.5.2 Flash mode steady state

Test condition: I gp=1.5A, enable Flash mode.

Fig-8: V\n=4.5V, flash timeout shutdown (write
LED_MODE[1:0]= 00).
CH4-l gp

KEYSIGHT KEYSIGHT
TECHNOLOGIES DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:32:26 2023 TEEHNOLOGIES DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:36:12 2023
I 200mv# 1.008/ 2.00v/ 20mas 500.0ns/ £ o3 zaov l 20mvr 1.00A7 2007 20mar 50.00us/ 1.004
-500. DDDm\/ 0oA 2.00000% B0.000mA, 00s =ik -60.000mY 0.04 400000V 60.000mA 193.0ms ik
ZmonT e T2 av mE =
FRBF () BAIERF (30
[0 B 4.81Y P —— N R S— . i - S vy
i ( HE () 2
1.916MHz S
-200m : BABF (1): .00 BT (4):
I e e e o s P S P B Bma
BT ()
Y e .on e
U TE ()
300mA 130ma
BT ()
o) 1514
F|AEF ()
161A e -on 137A
BREF( )
el 1.6mv
100 BEF () BABFC )
S1my 4000V
VIR C D iU TE ()
@W“"WWV" SRR A b W et bl e AR A e Y Mt 167 my 20mv
2000 1000 0o 1.00u 2.00us 155n 155m 155n 155m 153ms
2.00000V 0.000mA. 331 PM 2.00000% B0 000mA 3:35 PM
DC 20MHz 10.0:1 | AC 20MHz 10.0:1 Sep 5, 2023 DC 20MHz 10.0:1 | AC 20MHz 10.0:1 Sep 5, 2023

F|g -9: Vn=3.6V (Boost mode).
, CH2- 1., CH3-Vgw, CH4-l ep/AC

F|g 10: V\\=3V (Pass mode).
, CH2- I, CH3-Vgy, CH4-l ep/AC

) CH2'V|_ED, CHS'VSW,
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SGM37863 Demo Board Test Report

2.6 IR Mode
Test condition: V\y=3.6V, write LED_MODE[1:0]= 01, add cycle STROBE signals during IR mode (Level
triggered).

KEYSISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:58:45 2023 KEYRISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 15:59:13 2023

2,000 2,000 2.00v/ .00/ 500.0ms/ 128v 2.00v/ 2.00v/ 2.00v/ 1.007 500.0ms/ 128y ]
H T H T
1.90000 -4.00000v 2.00000 3.000004 1.160ms =ik 1.20000v -4.00000v 4.00000v 3.00000A 1.160ms (13

—oom wiE = Toon e =
e 00 |REF (I e 00 BABF (3):
. 487y : 4.80v
HEE () ()
480Hz 1.2633Hz
BAEF @ } BREF @
1534 1.494
4 00 T hEF (4) 2 . 00 B|hERF (4)
T S — [— I o oo L - L - o
T F e e | T O | | | T 5
e 341V o 341V
BREF ) BEBF ()
330v " 3.30v
200 LR ):VWEDm\/ eoo. .. S LS s el LR )=42Dmv
BREFC ) |EBF( )
oo - 431y oo - EXIY
3 BEF( ) 3 BT )
ERENS 240mv
AE—METE ) UE-ETE ) :
1 121 1 415V
2.0 —soan 1160 1.00 e.00s 2.0 —asam 1ten 100 2.000
~ 4.00000v 3 000004 3:57 PM 2.00000 3.00000A 3:58 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5,2023 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023

Flg-11 V|N=3.6V, ILED =1.5A, fSTROBE=1 HZ, Flash time Flg -12: V|N 3. 6V ILED =1.5A fSTROBE_1 Hz, Flash time out
out = 600ms. = 200ms.
» CH2-VstrogE, CH3-Vsw, CH4-l ep » CH2-Vstrogg, CH3-Vsw, CH4-l ep

Test condition: V|y=3.6V, write LED_MODE[1:0]= 01, add cycle STROBE signals during IR mode (Edge
triggered).

KEYSISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:05:02 2023 KEYRISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:04:47 2023

200V 2000 2.00v/ 1.004/ 500.0ms/ 1.28v [y 2.00v/ 2.00v/ 2.00vr 1.0047 500.0ms/ 128 [y
H T - H T
1.90000% -4.00000v 200000V 3000004 1.160ms =ik 1.50000 -4.00000v 4.00000v 3000004 1.160ms #ik

7.00A A - 7004 = -
o BREE () oo BABE () :
4.87% 4.80%
S () : B e
>21kHz 1.2620Hz
BREE () } BABE (@) :
1.494 1.494
o BLEE () o RAEE ()
= —— =_— = == B0mA == == = -B0ma
IR () 5 ] | ] U~ TR () =
341 341
BREE(): i BERT():
330 " " 3.30v
BLEE ) e | | | RAET ()
ot (ORI N el e LS A . o
BEEE(): BERT():
3.84% 3.84%
BB ): apteoe BB ) :
-180m* -240mi
T () U C )
402y 1 4.08v
2.0 —s95m 1.ien 1.00 2.00s
4.00000% 3.000004 4:04 P 4.00000% 3.000004 4:03 PM
[ ‘ DC 20WHz 10.0:1 ‘DC 20MHz. WDDT] Sep 5, 2023 [ ‘ DC 20MHz 10.0:1 ‘DC 20MHz. 1DD1] Sep 5, 2023

Flg -13: V|N 3. 6V ILED =1. 5A fSTROBE_1HZ Flash time Flg -14: V|N 3. 6V ILED =1 5Af3TROBE—1HZ Flash time out

out = 600ms. =200ms.
y CH2'VSTROBE, CH3'VSW, CH4'I|_ED y CH2'VSTROBE, CH3'VSW, CH4'I|_ED

Page 9
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SGM37863

Demo Board Test Report

2.7 IVFM Function

Test condition: Vy=3.6V with 0.33Q resister, set |, gp=1A, IVFM=3.3V, enable Flash mode to check different

IVFM modes.

KEYSIGHT

TECHNOLOGIES

DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:19:14 2023

KEYSIGHT

TECHNOLOGIES DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:21:22 2023

. I .00/ H 1.00v/ . 2.00v/ . S00maY 500.0us/ 13y B . 1.00v7 H 1.00v7 . 2007 . s00mA/ 500.0us/
1.00000% ooy 2.00000% 1.500004 1.000ms =ik 1.00000% ooy 200000V 1.500004 1.000ms
B e = 7-som
|REBF (3): . oo e
441V
| = . -
1.9MHz
BERF (): o
1.004
F|ohBF (4) . oo
B0mA
U TE () ¢
BO0mY
BRBE () : e
362V
F|ohBF ()
3.01v apfiat2
FREF():
371V
|ohBF ()
-100my
UE-METE (3
3.82v
~1.00n 0.0 100w =.00m 3.00ms 100w 0.0 1.00n 2.00m 3.00ns
~ [ ‘ 2.00000% ‘ 1500004 ] 4:18 PM [ | 2.00000% ‘ 1.50000A, ] 4:20 PM
DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023 DC 20MHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023

Fig-15: Disable IVFM.
, CH2-V |\, CH3-Vgy, CH4-l gp

2.8 VOUT OVP

Fig-16: Enable IVFM.
, CH2-V |y, CH3-Vsw, CH4-l ep

Test condition: LED open first, and then enable Torch mode to check OVP function.

KEYSIGHT KEYSIGHT
TECHNOLOSIES DSO-X 40344, HY6L500243, 07.50.2021102832: Tue Sep 05 16:35:48 2023 TEGHNOLOGIES DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:36:03 2023
I 2,000 H 2.00%¢ 200/ 1.00A7 500 Ousf 113w 1 2.00v7 H 2.00v7 2.00v7 1.004f 20.00us/ 113V
0.0v -2.00000v fgoooov | 2000004 480 0us =Lk ooy -2.00000% 200000V 2000004 253.0us ik
e-ooR F-oom
e e
s.00 r—— e _——
-~ w
.00 .00
.00
== BRAF ()
530V
Lo BT ()
3 3p 282v
BRET( )
522V
B BT )
281V
Lo [CEC 2 TN
T 241V
SiSie —siou Ldan 2.48ms 1750 2150 sty 205 333us
P 2.00000% 2.000004 4:34 PM P 2.00000% 2.00000A 4:35 PM
DC 20MHz 10.0:1 | DC 20MHz. 10.0:1 Sep 5, 2023 DC 20MHz. 10.0:1| DC 20MHz 10.0:1 Sep 5, 2023

Fig-18: Zoom in V\=3.6V.

Fig-17: V\y=3.6V, enable Torch mode when LED open.

, CH2-V | gp, CH3-Vgw, CH4-I, , CH2-V gp, CH3-Vgy, CH4-I,.
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SGM37863 Demo Board Test Report

2.9 Current Limit (OCP)
Test condition: V|N=3.2V, set | ep =1.5A, enable Flash mode.

KEYSISHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:49:37 2023 KEYSIeHT DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 16:58:32 2023

I 2,000 S00mA¢ 2.00v/ 1.poay 100.0ms/ 113y 2.00vr H S00may 2007 1.00A¢ 500.0ns/ 113V
-4.00000v 00A 200000 3.000004 198 .0ms L -4.00000 0.0A 200000 3.000004 96.00ms Ik
700

2z HR S »= -l
‘ BREE (D) : BAREBF (3):
=00 501 . . - 495V
S () : () 2
139.5Hz 1.908MHz
FRBE (@) : BHREE () :
2.33A 2.30A
FhBE (@) : BT ()
-B0mA 1.86A
I () e U () 2
1524 S0mA
FRBE () : BEEE ()
1.47A 1.4BA
FhBE () BABE ()
-50mA i 1414
FRBE () BEEE():
377 377V
BLET(): e BABT( )
-250mb 350V
IS () . U ()2
4.02% 270mv
—e0em —e.bon 138n ssen Ssns 1 5 ion s6.0m s .on s6.0m s5.0ns
+ [ 200000 ‘ 3000004 ] 4:48 PM B [ | 2.00000% ‘ 3 .00000A ] 4:57 PM
DC 20WHz 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023 DC 20MHz. 10.0:1 | DC 20MHz 10.0:1 Sep 5, 2023
Fig-19: fsw=2MHz, Current Limit=1.9A. Fig-20: fsw=2MHz, Current Limit=1.9A.
, CH2-1 ep, CH3-Vsw, CH4-I, , CH2-1 gp, CH3-Vsw, CH4-I,
2.10 VOUT Short
Test condition: Short VOUT to GND during Torch/Flash mode.
YKEEHYNSOIL?SE-IS— DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 17:26:27 2023 !(ngvsotggg DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 17:25:22 2023

. H 2.00vr 2007 1.00A¢ 200.0us/ 118V
-2.00000 0oy 2.00000v 3.000004 268.0us ik

I 2,000 2.00v/ 2.00v/ S00maY 200.0us/ 118y
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Fig-21: Viy=3.6V, I .gp =386mA, Torch mode. Fig-22: Viy=3.6V, I .ep=1.5A, Flash mode.
, CH2-V|gp, CH3-Vsw, CH4-1. , CH2-V gp, CH3-Vsw, CH4-I.
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2.11 LED Short

Test condition: Short VLED to GND during Torch/Flash mode.

KEYSIGHT

TECHNOLOGIES

DSO-X 40344, MY61500243, 07.50.2021102832: Tue Sep 05 17:09:02 2023
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Fig-24: V\y=3.6V, I ep=1.5A, Flash mode.

Fig-23: V|N=3.6V, I, ep=386mA, Torch mode.
, CH2-V | gp, CH3-Vsw, CH4-I.

, CH2-V | gp, CH3-Vgy, CH4-I,

2.12 Thermal Shutdown
Test condition: Hit the IC with hot gun during Torch/Flash mode.
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Flg-25 V|N=3.6V, ||_ED=386mA, Torch mode
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TECHNOLOGIES
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Fig-26: V\y=3.6V, I .ep=1.5A, Flash mode
, CH2-V gp, CH3-VSV\/, CH4-l gp
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