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Simulated efficiency (ver. 0.1.0)

<550 mW

3A
n/a
82%
84%
84%

500mA
86%
84%
81%
77%

1A
85%
85%
84%
84%

V_{In}/I_{Out}
20
30
48
60

Notes

100mA
82%
80%
73%
69%

þÿ�2�µ�F�/�6�0�V

2A
82%
84%
85%
84%

V_{IN(UVLO+)}:18.63 V
V_{IN(UVLO-)}:17.91 V

2.8..3.1 V

125mW

Common mode and differential mode
filtering improves improves EMC.

R_{p}pull-ups advertise the current capability of the output.

N: 6:1

60mW

ATTENTION:

Be aware that both ports combined may not source
more than 3A combined. The two ports are provided
for flexibility, *not* for concurrent use.

Y-capacitors improve EMC;
Two in series and soft-

termination to protect
against single short failures.

USB-BC 1.2, YD/T 1591-2009: >1.5 A

Mininum load of 16 mA/5.35 V
can be disconnected if it es

ensured downstream.

60 mW

þÿ"H�2�.�1�5V/15 mA

(5.2 V/100 mA, 4.9V/3 A)
Output: 5 V/0..3 A

250mW

Diode snubbers improve EMC but it also reduces
efficiency by 0.5..1.5 %, depending on operating point.

<50 mW

"R_{p}"

R_{p}
56 þÿ�k�©
22 þÿ�k�©
10 þÿ�k�©

Table 3-11: "Shield and GND grounds
shall be connected within the USB
Type-C plug on both ends of the
cable assembly.", USB Type-C Cable
and Connector Specification, Release 2.3

Source CC Termination (Rp) Requirements, Table 4-27,
USB Type-C Cable and Connector Specification" Release 2.3

I_{Out(max)}
0.5A
1.5A
3.0A

30 þÿ�µ�F�/�5V

USB-C 5V (without USB-PD): 3 A

P_{idle}:115..140 mW

"R_{top}"

þÿ�2�µ�F�/�6�0�V

Jumper M7582-05 Harwin

"R_{bot}"

LT8304
þÿ "UVLO

V_{IN(UVLO+)}= 1.228 V þÿ�×(R_{top}+ R_{bot})/ R_{bot}+ 2.5 þÿ�µ�Aþÿ�×R_{top}
V_{IN(UVLO-)}= 1.214 V þÿ�×(R_{top}+ R_{bot})/ R_{bot}
Tolerance: -7.4% +5.1% (LT8304's tolerance (-5.5%, +3%) and resistor divider tolerance (2%))

þÿ "V_{Out}= V_{Ref}þÿ�×R_{FB}/R_{Ref}þÿ�×1/N_{transf}- V_{Dfwd}(where 9.1 þÿ�k�©< R_{Ref}< 11 þÿ�k�©�)
þÿ "R_{FB}to be adjusted during first time operation.

Parallel LC-filter dampening:
C_{damp}= 4 þÿ�×C_{filt}(opt. case)
R_{damp}= 1/(2 þÿ�×þÿ�¶�)þÿ�×þÿ"��(�L�_�{�f�i�l�t�}�/�C�_�{�f�i�l�t�}�)where þÿ�¶= 0..1 (1: critically damped)

The input filter damping resistor's power dissipation
strongly depends on voltage ripple. Assumption based
on simulation of 3 V_{pp}/2.5kHz rectangular ripple
superimposed on input.

625mW
(input ripple:

5Vpp, 2.5kHz)

250mW

60mW

100mW

þÿ "The output is galvanically isolated.
þÿ "The input voltage can be as low as 20 V if output current is lower than 2 A.
þÿ "LT8304 minimum load þÿ�("e�1�5mA) is covered by power LED. This LED can be disconnected in case the external load never ever (!) drops below this minimum.

Input: 30..60 V

"R_{FB}"

<600 mW

<200 mW

Keep switch node voltage
<150 V using diode clamp

"R_{Ref}"

Capacitor improves stability.
Check influence on V_{Out}.

"R_{TC}"

30 þÿ�µ�F�/�5V

R10
10k

J5
USB4125-GF-A-0190

S
H

IE
LD

S
1

G
N

D
A

12

VBUS
A9

CC1
A5

CC2
B5

GND

C11
1n

2kV

+5V

GND

J4
USB1046-GF-0190-L-B-B

S
hi

el
d

5
G

N
D

4

VBUS
1

D+
3

D-
2

C10
1n

2kV

C12
1n

L2

10u
7A

FB2

120/100MHz
6A

R8
10

C8

15p

R5

100k

FID1

Fiducial
Fiducial:Fiducial_1mm_Mask2mm

FID2 FID3

U1

LT8304

EN/UVLO
1

INTV_{CC}
2

V
_{

IN
}3

G
N

D
4

SW
5

R_{FB}
6

R_{REF}
7

TC
8

C6
1u

D2
V2PM15

150V

FB1

1k/100MHz
1.5A

TP3


	Page 1
	Symbols
	#SYM1
	C1
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	D1
	D2
	D3
	D4
	D5
	F1
	FB1
	FB2
	FID1
	FID2
	FID3
	FL1
	H1
	H2
	H3
	H4
	J1
	J2
	J3
	J4
	J5
	JP1
	JP2
	L1
	L2
	R1
	R10
	R11
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	T1
	TP1
	TP2
	TP3
	TP5
	TP6
	TP7
	U1
	U2



