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CS output |CSour

Connect all IC
components to SGND

5V supply capacitor w =
Auto-standby enable input /

PWMinput | _LIL

Power GND

El2. GaN IC connection diagram

SYM DESCRIPTION TYP UNITS
Cycc V. supply capacitor 0.1 uF
Cuop Vpp supply capacitor 0.010 uF
Rop Gate drive turn-on current set resistor 50 Q
Reer Current sense amplitude set resistor Dep(esnedesg; ?S:‘Zedj;ign Q
C, 5V supply capacitor 0.01 MF

&|l. Recommended component values (typical only)
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Fig 5. CS pin current vs Tcase and post-trim production data (NV6136A)
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SMERIG MEEER GalNFast™with GiNSense”

D D

N I
A Ros(on) = 170 mQ PWM | Roson = 170 mQ
] = !
s cs
. J
R
Rcsi Res = 170 mQ
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6. 5} ERFUNIEERA vs. GaNSensef A

N AR DL T IR B Ry PAAE. XANAMEH 1754
F1I5 P LA FEL L BELAEL (Reg) RH P TSRS 00 P BB 008 2 R A2 S R B HLBEL Ry
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AN 15 A

ID_S _ 444
Ics 0.00125A
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Equation 1. %Ry, FHMEMAZ (NV6136A)
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NV6125
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El8a. T4t HEULALIN &I8b. JG4bt FEL LA I
(NV6136A, 170 mQ, HE /= H)ik#f) (NV6134A, 260 mQ, REFZAL/MEHRyson)
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I
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PCB layout PCB Layout FHSEiX (QFN 6x8)
N T AR BB A #HERE, LAR6APCB layoutfs SN (LA TARI4AN IR D AE M
1) ¥R I TS R A B R AT B B AL B FriL o R, FELBH BB IUAE CS i 5530 DL #
KT 1 3 T e
2) 4%71:%&#5’]%%% FSeyy pind DL KRR BE PR S AT e 7 o Sy pind ELEEE B &AL
SO0 TS 8 AR AR AT
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4) AE JeR AR YE AR SR T L B KT AR A4

5) FE BRI A AN AR S 4 Th LT 2 B A AL

6) fEHARZ ERUL AT RER MM OR)ZE, TZ, midl, mid2)
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and around
CVDD I_I I_I |_| U u u u U | rI—U Source pad
e — i =] [ U [
—Ww l — — cs =
vee ] our—p| —
e — ano—PF —
— — | —
RSET//VE| - — I E:: <«4—Drain
CSV 3 — to Source PAD = |
— | — —
10000010 [ WM FEIEEEE=
15 Py 15
(a) Place GaN IC and SMD components (b) Route Drain pins, Source pins, Source PAD, SMD
on top layer components, and place large copper areas on top layer
e Large
000000000« _Thermal . 0O —thermal
0000000004+ "™ . 00 | oo
T O O O ° : (] other layers
= IRIRINIfRIRIE [T [
1= — 1= —]
— Q0000 —] H — —
— 0000 = — =
0000 — = =
— 0000 — i h — —
=0000 - l = =
— — : gg: —
llslslslslslse: | [ [
0000000000 15 1 000
0000000000 t 0000000000 |
(c) Place thermal vias inside cooling pad (d) Place large copper areas on bottom
and sides and mid layers

El14. PCB layout steps

© Navitas Semiconductor, 20 DEC 2021 Page 11



@ NaVitaS Application Note AN015

PCB layout PCB Layout ¥§5&1Y (QFN 5x6)

KT BB RIS MRS, DLUR6APCB layoutds il (LL&Z BS54 TR @b
LY\

D BEUHERATCEHEBAER TR ENEE L. Ry, B B ECS 55
DL KL B BRI i T e e =

2) W ICEs R HLAE RISy pind Ui KIEREE PR ST M 75 . Sy pind ELELERIR
RS F JEC S PR R B BT

3) ITARELRAEREER E, AT FL. XFER] UE H A JZ i SO A 10 TH R E K

4) 1F RSB IR RS HER T _ B 5  THIRR ) o

5) L AR A RN Y5 AR A 4 T b e 22 AL

6) EE@ELW@ﬂﬁEﬁE‘J%%@Eﬁ (EE’ Dﬁ}%’ Hlidl, m1d2) Large thermal
Copper areas on
Rop Cvop  Cvec Ve | and around

R Gan ic o i ’Tgﬂ F /SOU,ce pad
“’ULIUUU UU/J

— 10
] |:E PGND ] Drain
= NN I N 1] ]
12 ouT L 12
PWM I
Step 1. Place GaN IC and components on PCB. Step 2. Route all connections on single layer.
Place components as close as possible to IC! Make large copper areas on and around Source pad!
[ Large thermal
The_rmal Copper areas
vias on other layers
ounql ]
0000000
0000000
0000000
00 00000
L 12
— 000
000
Step 3. Place many thermal vias inside source pad Step 4. Place large copper areas on other layers.
and inside source copper areas. Make all thermal copper areas as large as possible!

(dia=0.65mm, hole=0.33mm, pitch=0.925mm, via wall=1mil)
E15. PCB layout steps
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P16 H) B2 QFN 68 3 2 IE A IPCBAT AR S Bl 1o Pl U8 AR 3B AR TR
AR AR JZ 50 AT DA R A B 22 A AR ANST B AL . R FH4JEMR,  #il Al A B 2 A1 1Y

i 4 T A

(a) Top-side PCB

PAD
Large
Cu Area

(b) Bottom-side PCB

Thermal vias
placed inside
PAD

GaN IC
_____ﬂ'gp_Lgyler)

Drain

GaNIC D\;ai" V
C t sw sw
omponents Node Node
GaN IC Source
placed on PAD Large
Top Layer Large Thermal
Penp Cu Area Cu Area
Pano
(c) Top-layer layout (d) Bottom-layer layout (mirrored)
[ — - - -
— 7
s A <o
s ; ——
Som 0
u3 r
EEE i
? ?9;% \4(:5 28 Ei 15 | i
v [ JE1 P e |
Ve LS | i 5l svo Ii .
' o - 4 E!
R7 100k : = » i %‘
B oy 4 e
— ? ’ F TTTTTTT g '
° EEEEEEE
1
. | 11111 .
PGNDSD TP15 TPi6 TP21
1)

(e) Circuit schematic

El16. PCB and layout example for GaN IC.
(a) Top-side PCB, (b) Bottom-side PCB, (c) Top layout, (d) Bottom/Mid layout, (e) Circuit schematic
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BILT() R — P BU R, F B ES A% B QFNG+83f 235 11 T 35 27 1 5 4
MR (TIMD |, [FIB # 2 NPCBRE ML 2 10 Rl SRAMEITIMA £ o AR 518
i FRA O A RAE AR, SRR . N T RAE— N E TAERI65W AT HL A%
PN B S B R BOIRIL, R F B IR P 4ERRAESSE, BAL B M ThAEP, oo W EFEO. 6W. JAE
PCBJE 8 B 22 Hu 7 I P 1% € AE 8B B, AT AL UL 45 Hi W BE 7E PCB I 6 & #2844 (i
XFMR) o MIEISI#T BB KE, BB S RT i 104)% . X T7ERES
g N/ Gk /R4 N LA RIS ok, XAERZEAFN . B
T — 2 s, PTLLHE S SRR RIS (TIMD A0S 5 ) 22 4 7 (1)

JIERSEI G SEBR ) 2 R4 S0P
Cu shielding

(t=25x25x0.3mm, T=85°C)  pyjar Top TIM Thermal PAD

(25 x 25 x 0.8 mm) (t=0.8mm, 0.7 W/mK, 15 x 15 x 2.5 mm)

0.3 mm Cu
0.8 mm Mylar

2.5 mm TIM

GaNIC

(QFN 6x8
x 0.85 mm)
1.2 mm PCB

3 mm Mylar

Mylar Bottom

Top and Bottom Tave
= 850
PCB (25x25x3mm, T=85°C) 11 o rmal Vias PCB Cu Layers =80°C
(FR4, 2L, 25 x 25 x 1.2 mm) (dia = 0.3mm, t = 25um) (20z, 10x10mm)
E17. #EmFH R REE R E R
GaN IC = 104°C

Fig 18. Thermal simulation for lateral and up heat conduction model.
(PLOSS_GaN = 0.6 W, Tyyg = 80°C)
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BEIIERFERE 65W-2C HRIBEENL  (65CC)

PURFENL (BE19) BEL T — AR I65 LR ATQR Type C PDFEHHBRMIFENL. 2 FARE K 5 44
WP T SRS, T i, B LAY s AL .

DC bus
capacitors

Thermal PAD
on top of

AC Input .- / XFMR XFMR
EMI ——
Filter Output
/Capacitors
USB-C
PD outputs
(a) 65 W charger top-side PCBA (b) Place thermal PAD on top of XFMR
Thermal PAD

on top of rectifiers

Thermal PAD
on top of
NV6134A AC Input GaNIC
GaNIC Rectifiers
HFQR Safety
Controller Isolation Thermal PAD
on top of
SR FET
SR FET
(c) 65 W charger bottom-side PCBA (d) Place thermal PAD on top of GaN IC & rectifiers
\ 'WA
Safety
Insulation
26mm
Isolation
Tape
Aluminum
shielding
(e) Add safety insulation & Aluminum shield (f) Add foldable AC plug and plastic case
with isolating tape (65 cc)

Bl 19. 65 W 2C USB-C PD charger construction details
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