ON Semiconductor®

FDS6612A

Single N-Channel, Logic-Level, PowerTrench® MOSFET

General Description

This  N-Channel Logic Level MOSFET is
produced using ON Semiconductor’s
advanced PowerTrench process that has been

especially tailored to minimize the on-state resistance
and yet maintain superior switching performance.

These devices are well suited for low voltage
and battery powered applications where low in-line
power loss and fast switching are required.
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Features

e 84 A, 30 V. RDS(ON) =22 mQ @ VGS =10V

RDS(ON) =30 mQ @ VGS =45V
e Fast switching speed
e Low gate charge

e High performa. = tr. ch t27 linology for‘extremely

low P 2S(0:

26 2r an. currerithiandling capability

AbSOII A “L \Xi_r'“ o | Rat_ii‘.gs T),=25°C unlz6s ctheiwise noted

Symb. ' Paraimeter Ratings Units
Vbss R iin-Spuree Yoltage - | <\ 30 \
Vass | Ga*e»S_oE:MJg_P ----- +20 Vv
Ip I LWain‘Current - Com'r‘.;'r;us (Note 1a) 8.4 A
<Puised 40
Py \*~ Power Dissipann—for Single Operation (Note 1a) 25 w
(Note 1b) 1.0
Eas Single Pulse Avalanche Energy (Note 3) 24 mJ
Ty, Tsta Operating and Storage Junction Temperature Range -551t0 +150 °C
Thermal Characteristics
Reia Thermal Resistance, Junction-to-Ambient (Note 1a) 50 °C/W
Rosa Thermal Resistance, Junction-to-Ambient (Note 1b) 125
Resc Thermal Resistance, Junction-to-Case (Note 1) 25
Package Marking and Ordering Information
Device Marking Device Reel Size Tape width Quantity
FDS6612A FDS6612A 13” 12mm 2500 units

© 2007 Semiconductor Components Industries,
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Electrical Characteristics

T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Typ | Max | Units
Off Characteristics
BVpss Drain—Source Breakdown Voltage Vas=0V, Ip = 250 pA 30 Y
%JDSS CB):)eeE}II‘(igizvr‘:tn Voltage Temperature Ip = 250 pA, Referenced to 25°C 26 mV/°C
Ipss Zero Gate Voltage Drain Current Vps=24V, Vg=0V 1 uA
Vps =24V, Vgs =0V, T,=55°C 10 uA
lgss Gate—-Body Leakage Vas =120V, Vps=0V +100 nA
On Characteristics  (Note 2)
Vash) Gate Threshold Voltage Vbs = Vas, Ip =250 pA 1 1.9 3 Y
AVasih) Gate Threshold Voltage Ip = 250 pA, Referenced to 25°C 44 mv/°eG
AT, Temperature Coefficient
Roson) Static Drain—Source Vegs=10V, [p=84A o 22 me.
On-Resistance Ves=45V, Ip=72A 24 | 30
Ves=10V, Ip=8.4 A, T,=125°C 5 37 4
I(0n) On-State Drain Current Vas=10V, Vps=5V > 4P |— 3 A
OFs Forward Transconductance Vps =15V, Ib= 8.4_.’ ﬁ_ | 3_ _IL \ S
Dynamic Characteristics
Ciss Input Capacitance Vs = 15V, L 0 ) ]— A { 560 | | pF
Coss Output Capacitance f=1.0 1z \J | o | : pF
Crss Reverse Transfer Capacitance < _55 i \J pF
Ra Gate Resistance L =151 o, f= 1.2!_\,‘E__ \"* _’_2._‘,_|__ Q
Switching Characteristics ®ote~
td(on) Turn—-On Delay Time ?- 151, -_ng D)t J 7 14 ns
t Turn—On Rise Tim T Ves =10V Reen =6 Q 5 10 ns
taof) Turn-Off Delay, ime - _J 22 35 ns
t; Turn-Q4'. <. Tir. : 3 6 ns
Q, ToolC e ve N\ | Woes 15V, “lo=84A, 54 | 76 | nC
Qgs Sate Sownad narge \J | Ves=5Y 1.7 nC
Qg TG\ L i Chargey _—_l A\ 1.9 nC
Drain—£ wur{ 2 Disd& Chargeteristies and Maximum Ratings
Is I l\/IaYin_uanontinu‘)uTLTraiij—S;J:rce Diode Forward Current 2.1
Veo _' »{;;'ft';‘g:"“rce D'°d_eF°""a"°' Ves=0V,  ls=2.1A Mote2) 077 | 1.2
trr Diode Reverse-Recovery Time 19 nS
Qi © Diode Reverse ‘Recovery Charge lr=8.4 A, dfdy = 100 Alps 9 nC
Notes:
1. R, ,, is the sum of the junction-to-case and case-to-ambient thermal resistance where the case thermal reference is defined as the solder mounting surface of

BJA

the drain pins. ch is guaranteed by design while ReCA is determined by the user's board design.

copper

00000
00000
2 Test: Pulse Width < 300us, Duty Cycle < 2.0%
3 Starting TJ = 25°C, L = 1mH, Ias = 7A, Vpp = 27V, Vgg = 10V

a) 50°C/W when mounted
on a 1in? pad of 2 oz

00000

b) 125°C/W when mounted on a

minimum pad.

Scale 1 : 1 on letter size paper
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Typical Characteristics
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Figure 1. On-Region Characteristics.
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Figure 5. Transfer Characteristics.
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Figure 4. On-Resistance Variation with
Gate-to-Source Voltage.
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Figure 6. Body Diode Forward Voltage Variation
with Source Current and Temperature.
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Typical Characteristics
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Figure 7. Gate Charge Characteristics. Figure 8. Capa< .ance C ar- teristics.
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Figure 11. Single Pulse Maximum Power Dissipation.

www.onsemi.com
4

134SON gUduaiLiamod ‘|aAs7-01607 ‘|duuey-N a1buls vg199sad



Typical Characteristics
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Figure 12. Transient Thermal Response Curve.
Thermal characterization performed using the conditions described in Note

Transient thermal response will change depending on the circuit board < _ign.
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PSPICE Electrical Model N-Channel
.SUBCKT FDS6612A 213

*NOM TEMP=25 DEG C

*REV A - JULY 2003

CA1281E-9
CB 15 14 4.0E-10
CIN6 85.1E-10

DBODY 7 5 DBODYMOD DPICAP 5

LDRAN

DBREAK 5 11 DBREAKMOD 10
DPLCAP 10 5 DPLGAPMOD RSLCH

EBREAK 117 17 18 34.2 RsLc2 S s
EDS 148581 1 (&
EGS 13868 1 51
ESG610681 50
EVTHRES 6 21 198 1 ~
EVTEMP 20 6 18 22 1 ESG &)
h EVIHRES 51

o MA
YYY-
]
2
4

l_m DRAIN
LW\._+_° 2
RLDRAIN

DBREAK

"

+

EBREAK @ A pBooy

LSOURCE 3 7 4E-9 RLGATE

RLGATE 1938.4
RLDRAIN 25 10
RLSOURCE 3 7 40

—MSTRO,
CIN | |
|

MMED 16 6 8 8 MMEDMOD
MSTRO 16 6 8 8 MSTROMOD
MWEAK 16 21 8 8 MWEAKMOD

(2]
Ve <t

RBREAK 17 18 RBREAKMOD 1 T
RDRAIN 50 16 RDRAINMOD 8E-3 3
RGATE 920 4.2 e
)
RSLC1 551 RSLCMOD 1E-6 NN ()~ LN\ S

RSLC2 550 1E3

RSOURCE 8 7 RSOURCEMOD 7.57 _
RVTHRES 22 8 RVTHRESMOD 1
RVTEMP 18 19 RVTEMPMQ™ 1

S1A 61213 8 STAMOD

S1B 1312138 S1b. DD
S2A 6 15 14 12022AN,. D
S2B 13 15¢ 13 & XM

VBAT 2219 =1
ESLC 5150 VALUE={(V(5.5%)/ABS(N(5.51)))* (PWR(V(5,51)/(1E-6*105),3))}

.MODEL DBOBYMQE'D (IS=7E-15 RS=5:11-3"N=0.84 TRS1=1.7E-3 TRS2=1.0E-6

+ CJO=8.2E-10'T7=10E-9 M=0.5 IKF=0.8"XT1=3.0)

.MODEL\UBFEAKMOD D (RS=1E-7 TRS1=1.12E-3 TRS2=1.25E-6)
.MORELDPLCAPMOD D (CJO=74E-11 IS=1E-30 N=10 M=0.34)

.MADEL MWEAKMOD NMOS (VTO=1.82 KP=0.05 IS=1E-30 N=10 TOX=1 L=1U W=1U RG=42 RS=.1)
.MODEL MMEDMOD NMOS (VTO=2.1 KP=6 IS=1E-30 N=10 TOX=1 L=1U W=1U RG=4.2)
.MODEL MSTROMOD NMOS (VTO=2.55 KP=50 IS=1E-30 N=10 TOX=1 L=1U W=1U)
.MODEL RBREAKMOD RES (TC1=0.83E-3 TC2=1E-7)

.MODEL RDRAINMOD RES (TC1=6E-3 TC2=5E-6)

.MODEL RSLCMOD RES (TC1=2.5E-3 TC2=4.5E-6)

.MODEL RSOURCEMOD RES (TC1=1.0E-3 TC2=1E-6)

.MODEL RVTHRESMOD RES (TC1=-2.013E-3 TC2=-7E-6)

.MODEL RVTEMPMOD RES (TC1=-1.5E-3 TC2=1E-6)

.MODEL S1AMOD VSWITCH (RON=1E-5 ROFF=0.1 VON=-4 VOFF=-3)
.MODEL S1BMOD VSWITCH (RON=1E-5 ROFF=0.1 VON=-3 VOFF=-4)
.MODEL S2AMOD VSWITCH (RON=1E-5 ROFF=0.1 VON=-1.3 VOFF=-0.5)
.MODEL S2BMOD VSWITCH (RON=1E-5 ROFF=0.1 VON=-0.5 VOFF=-1.3)

.ENDS

+ I 3 .
IT8171 LGATE EVTEMP J_@ FZ‘ My
RGATE
LGATE 19 3.84E-9 G?E_M- s ) |~aver
LDRAIN 2 5 1.00E-9 9 20 I[l._M —

LSOURCE
SOURCE
3

7
A~ -L—«
RSOURGCE
RLSOURCE
RBREAK
17 ! 18
]
|

L
I>RVTEMP

RVTHRES

Note: For further discussion of the PSPICE model, consult A New PSPICE Sub-Circuit for the Power MOSFET Featuring Global
Temperature Options; IEEE Power Electronics Specialist Conference Records, 1991, written by William J. Hepp and C. Frank Wheatley.
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-
O
SPICE Thermal Model %’
o
.SUBCKT FDS6612A_THERM TH TL th § JUNCTION o
*THERMAL MODEL SUBCIRCUIT T >
*REV A - JULY 2003 n
*MIN PAD RJA g
RTHERM1 = T  CTHERM1 ‘.g
CTHERM!1 TH 8 0.005 —
CTHERM2 8 7 0.05 8 ®
CTHERM3 7 6 0.10 [ <
CTHERM4 6 5 0.35 RTHERM2 = ¥  CTHERM2 O
CTHERMS5 5 4 0.45 >
CTHERM6 4 3 0.50 7 g
CTHERM? 3 2 0.55 ! 1 35
CTHERMS 2 TL 3.00 RTHERM3 = T CTHERM3 m
RTHERM1 TH 8 5.000 Il r
RTHERM2 8 7 6250 RTHERM4 :-: T CTHERM4 (8
RTHERM3 7 6 7.500 3 —
RTHERM4 6 5 8.750 — T Q
RTHERMS 5 4 10.625 = o c';
RTHERM6 4 3 11.875 ATHERMS - p
RTHERM? 3 2 31.250 j @
RTHERMS 2 TL 43.750 1= “
— e
ENDS |TH. M6 3 J= CTHERM6 g
Lo ] 5
2 =
=
RTHE&M': % T _CTHERM7 D
S
Q_T S
% ‘ __l ®
RTHh=RN'8 T CTHERMS8 g
= o
wn
tl @ AMBIENT m
_|
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ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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