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HNVREED L WEFRRLAIZN, 40 E 3 FFR. ERbERNERT, BFRIALRTE 1us RBREEKERRM

K9 200A G FEFEI 0A CREFLISZIURIP) , MMTSBUSARERBES di/dt), w0 AER 1 Fik:
di/dt = (0A - 200A)/1us = -2 x 10%A/s
LSRN T ERRPNEE, HEERE, " HiE 2:

VL = L x di/dt = 100nH -2 x 10%A/s = - 20V

M
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Positive Current Flow

V. =L di/dt V. = L di/dt
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FIILIES Power Switch Load =
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IPP ______________________________
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System nominal operation !
- range ! Ver
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Ir : v Ver = Ver + Ipp * Rovn

VRWM VBR VCL
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RSIH TVS 2R E 2R BB RBIFFELETIE] (tp) BIBKER.

40, SMAJ Z1RE (13.52mm?) B9 Ry &F SMBJ ZiRE (19.44mm?), FEULELATEMN D RER T, SMAJ ZRERIHAL
HEE2ES,

ERAXLE Ry ERITEHEE, XEERIM TVS ZIREFLISENEIERP RS,
HF t, < 20us:

Ra(tp) = Rp(8/20us) ()
FF 20ps < t, < Tms:

Rp(10,/1,000us) — RD(8/20us

Ra(tp) = +R4(8/20ps) )
S(THZ tp = 1ms:

Rd(tp) = RD(10/1,000p5) ©)
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Selecta TVS with
lower Ry

Select TVS with CelaliE R = Is Ve low
Vg = Vpc_max
(max bus voltage)

Determine I, I (Vc( maxi_VBR> +
P

(circuit breaker current) enough

Ipp
?

VB R

Calculate Ppp = V¢lp

Select a TVS with
higher Ppp

Determine pulse
LIp

duration, t, = o
Cc—VIN

Does net
derated Py,
Finalize TVS provide at

diode least 50% duration t; and
operating temperature

Derate Ppp for pulse

margin over
Velp?

& 5. TVS ZIREA/ETEE s

8%

12V
BATIEBE (Vpg_max) 13.2V
TS 2FEEIR (Ip) 200A
EHHEREE (L) 100nH
BRABIFRE (Vomax) 20V
EATIERE 75°C

1. BEZZHE

RSP R

ANMBRXIRS FZITHNFRIPE, BEMEIBERTIER TPS25984B BB FRILMLZIF T E, ABRBLUTIRITS BIER
TVS, B, #EERAXBESTHAT Vpc max BEE TVS, HITEET Littlefuse SMDJ12A Z1RE [4] fEE S,
B3R, HE lp, BIETEREREEM. RBEITEHIBE. FHN Ry 2 tp BEKE, FrLUER H1230 6 T tp:

LI
_ P _ 100nH x 200A _
%= Vetman) “VIN 20V 12V - 2OKS ©)

FHFETF 20us BIBK AT, &AL 8/20us MIRAORIE 7S B IRIEIANIZE. M SMDJ12A HIERF, FHTITES
N

VBR(maX) =147V (7)
Vc(max)atlpp(8/20ps) = 25.71V

Ipp(8/20ps) = 754A
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= 14.6mQ

R ~ V¢(max) ~ VBR(max) _ 25.71 — 14.7
d(8/20ps) = Tpp = 754

MTE, fEMA 14.6mQ B Ry, IHHEHIBE:

Ve = VpR(max) + Ip Rg = 14.7V + 200A x 14.6mQ = 17.6V

©
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SMDJ12A; BN, EIiEREBRIK Ry BY TVS IR ESHEX TVS ZikE,
ERAUTHEITEIEEIER:

Ppp = V¢ Ip = 17.6V x 200A = 3.52kW
T SMDJ12A Z3F 2.5ps A 60kW BIIEEIHER (GFEE B 6) , FLEa L#—F 181k,
Wz, £ B 6 BREFMENRMEE, 75° ZIFNRANERN:

Ppp X derating factor = 0.8 X 60kW = 48kW

T 48kW > 3.52kW H Vi < 20V, FEith SMDJ12A ZItbR FRVIRAR %R,

(10)

100
§100 2
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g A gx ®
o /V 3%
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P 25 60
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® gs 4
o
g ! &g
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* lp ABIERERFELTL T OUT SIMNENEARTEETETERN (IF TPS25984B 73 -1V) o
NS, FRA1FHEER T’ Diodes Incorporated &~ SBR10U45SP5 [6] k&,

2. The VOUT pin is connected
to an N+ doped reservoir

4. Diode conducts if VOUT goes below
GND. Electrons get injected into substrate

VOUT PIN (Taken
below GND)

\ N+ doping . . .
Other Circuitry 3. A parasitic PN junction
(Example: POR) 4 | diode is formed
‘\ e_
Electrons interfere Electrons injected 1. The substrate in the IC is
with other circuitry into substrate
P- doping connected to GND
Electrons float /
around
e- r\ Substrate (Tied to GND)

\

5. Most electrons float around and get

collected by the substrate or a guard ring
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Positive Current Flow

_> V, =L di/dt
- * Load
=R_.+C_.

D1

VIN SENSE GATE OUT

Hot-Swap Controller
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Contact
A Transient Spike
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Clamping Voltage +
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>

Time

PGND
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