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STN1NK60Z,
STQ1NK60ZR

N-channel 600 V, 13 Q typ., 0.3 A Zener-protected SuperMESH™
Power MOSFETs in SOT-223 and TO-92 packages

Datashest - production data

Features

Ordercodes | Vps | Rpsgmmax| b | Prot
 CTHINREDS I
SToiNREoZRAR| S o Y| 180 |03y

« 100% avalanche tested

= Extramaly high dv/dt capability
+ Gake charge minimizad

« ESD improvad capability

+ Fanar-pratecied

Applications
s Switching applications

Description

Thesa devices are N-channal Zenar-protected
Power MOSFETs developed using
STMicroslectranics’ SuperM ESH™ technalogy,
achieved through optimization of ST well
eslablished strip-based PowarMESH™ layaut. In
addition to a significant reductian in an-
resistance, this device is designed ko ensure a

53) high level of dv/dt capability for the mast
armiaren demanding applic ations.
Table 1. Device summary
Order codes Marking Packape Packaging
STNINKEOZ 1 NIK&HZ SOT-2x3 Tape and reel
STOINKEDZR-AP INKBOZR TO92 Ammogak
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STN1NKEOZ, STOINKEMZR Electrical ratings
1 Electrical ratings
Table 2. Absolute maximum ratings
Value
Symibal Paramater Uiniiit
SOT-223 TO-%2
Vs Drain-source voliages G W
Vas Gate-gource vollage + 30 W
I Draim cumrent {continuous) at Te = 25°0 03 A
Iy Drain cument {continuous) at Tes 100 +0 01849 A
I’ | Drain cumrent {pulsed) 12 A
Prgr | Total dissipation & T, =25 °C 33 3 w
Derating tactor 0.0 0.024 WG
Human baody madel
ESD | 50100 pF, Ra 15 ki 2o v
dv/dt®  |Peak diode recovery voltage dqpe 4.5 Wing
T, Operaling junciion lemperalure "G
-85 w150
Ty |Skrage lemperaire G
1. Pulss widh limited by sale apsrting area
2 lgn <0.3A, didi< 200 A4, Vpp = B0%VEmnas
Table 3. Thermal resistance
Yalue
Symbol P arameter Umnit
S0T-223 To-02
Py | Thermal resistance junclion-ambient max 380 120 CW
Fyrjigag | Thermal resistance junction- lead max Ay “CAW
1. When maurted an 1 inch® FR-4 baard, 202 Cu, ! < 30 &
Table 4. Avalanche data
Symibol Parameter Yalue Umnit
| Avalanche cument, repatiive or not repeitive 03 A
ae {pulse wicth limited by T e
E Single pulse avalandhe enengy 0 ml
"5 |{staning T, =25 °C, Iy = lys, Vo =50 V)
Lyy Doc 09509 Rev 14 18




Electrical characteristics STHINKGOZ, STQ1NKEIZR
2 Electrical characteristics
{Toage= 25 °C unless atharwiss spacifiad)
Table 5. Onvoff states
Symibol Parameter Test conditions Min. | Typ | Mao. | Umit
Vieroes Eﬂ':‘;“'w breakdown |y u ), Ip= 1 mA 600 v
Vg = 0, Vpg =600V 1 | pa
o o=
z [ | dirain
s |Coment Vos = 0, Vog 600 ¥ o |
Te = 125°C
lgse | Gate body leakage cument | Vipe =0, Vige =1 20V 10 | pA
Vs | Gate threshold voltage Vi = Vigg, Ip= S0 pA 3 | 375 a5 v
Siatic drain-source
R Woem 10 | =04 A
2860 | o regstance =10V =0 13 | 15 | o
Tab e 6. Dynamic
Symbaol Parameater Test conditions Min. | Typ | Mac | Unit
gi'" | Forward transconductance | Vos =15V, lh= 0.4 A - | os 5
s Input capactance - &, pF
Cogs | Output capacitance Vag=0, Vg =25V, - | 17s oF
f=1 kMHz
Crs m“f* vansies - 28 pF
capacitance
Cossoq mm:"m Vog= 0. Vpg=0l0d80 Y | - " pF
Qy Total gate charge Voo=480 ¥, Ip= 0.8 A - 4.9 59 | nQ
Qg | Gawe-source charge Vag=10V - 1 nC
Oy |Gate-arain charge (soe Figure 18) - | 27 nG
1. Pulsad: pulss dursiion=300us, duty cycle 1.5%
2 _E'mi i; r:ﬁ:;;ﬁvf:;ﬂ iqlihﬁ'll dFﬂﬂh‘lﬂ g'n"l'lg 1ha sama d‘nh'g'l'lg HCE- =3 E‘m wkan ""II]'E
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STN1NKEOZ, STINKEOZR

Electrical characteristics

Table 7. Switching times

Symibol Parameter Test conditions Min. | Typ. | Maoc | Uit
Loy | Tum-on delay tme - 3.5 - ng
tr  |Figetime Von=300V, lp=0.44, | 5 - | s

_ Rg=dT 0 Ve =10V
om | Tum-olf detay time {see Figure 18) ) 13 B ne
L] Fall ime - 28 - na
Table 8. Source drain diode

Symibol Paramater Teat conditions Min. | Typ. | Mao | Unit
lgn | Source-drain curment - 0.8 A
lgna'"  [Source-drain cument (pulsed) - 24 A
Vgp'®  |Forward on voltage Voeell, lgn= 08 A - 1.6 W
lr Feverse recovery time oy = 08 A, - 135 na

Q.  |Revese recovery change difdt = 100 Afpa, - 216 G
laa | Reverse recovery cumrent Voo = 20V - | a3z A
lr Feverse recovery time ey = 08 A, - 140 nas

Q.  |Reveserecovery charge didt = 100 Afps, - 224 nC
lnesa | Revarse recovery cument Voo= 20V T = 150°C 71755 A

1. [Pulss wich liritad by Sale apamting anas.
5. Pulssd: pulse durstio ne30 s, duty cycle 1.5%
Table 9. Gate-source Zener diode

Symibol Paramster Teat condition: Min | Typ | Mas. | Uit

Viemaen |Gae-souce breskdown voltage | lzg = + 1mA, lp=0 30 - - v

The built-in back-lo-back Zenar diodes have spacifically bean designed to enhance the

davica's ESD capability. In this respect the Zenar valtaga is appropriate to achieve an

afficiant and cost-aflective intervention to pratect the device's integrity. Thess intagrated
Zaner diodes thus avoid the usage of external companars.

3
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Electrical characteristics STHINKGOZ, STQ1NKEIZR

2.1 Electrical characteristics (curves)

Figure 2. Safe operating area for SOT-223 Figure 3. Thermal impedance for S0T-223
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Figure 4. Safe operating area for TO-82

10
107" 1a " 10 Ll
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STN1NKEOZ, STINKEOZR

Electrical characteristics

Figure 8. Transconductance

Figure 8. Static drain-source on-resistance
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Figure 10. Gate charge vs gate-source voltage

Figure 11. Capacitance variations
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Figure 12. Normalized gate threshold voltage vs

Figure 13. Normalized on-resistance vs

tempearature temp érature
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Electrical characteristics

STNINKBDZ, STQ1NKEOZR

Figure 14, Source-drain diode forward

Figure 15. Normalized Vgpng ) Vs temperature

characteristics
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Figure 16. Maximum avalanche energy vs

Figure 17. Max Id current vs Tc
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STN1NKEOZ, STOINKEOZR

Test circuits
3 Test circuits
Figure 18. Switching times test circuit for Figure 18. Gate charge test circuit
resistive load
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Figure 20. Test circuit for inductive load Figure 21. Unclamped inductive load test circuit
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Package mechanical data STN1NKEOZ, STCHNKEOZR

4 Package mechanical data

In ardar ta mest arviranmental requiremants, ST offers thess davices in difterant grades of
ECOPACK® packages, depending on thair level of environmenrtal compliance. ECOPACK®
spacifications, grada definifions and product status are available at www.stcom.
ECOPACK® is an ST trademark.

3
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STN1NKEOZ, STQ1NKGOZR Package mechanical data

Figure 24, SOT-223 mec hanical data drawing

0048 AT _MN
Table 10. SOT-223 mechanical data
i
D

Min Typ. Max.
A 180
Al Q2 0.10
B 060 0.0 085
Bi 29 3.0 3.15
o 024 026 035
D 630 6.50 .70
L] 230 670

el 480
E 330 350 370
H 670 7.0 730
v 1p

3
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Package mechanical data STN1NKEOZ, STCHNKEOZR

Figure 25. 50T-223 footprint (dimensions in mm)
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STN1NKEOZ, STOINKEOZR Package mechanical data

41  SOT-223, STNINK60Z

4.2 TO-92 ammopack, STQ1NK60ZR-AP
Figure 26. TO-92 ammopack mechanical data drawing

3
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Package mechanical data STN1NKEOZ, STCHNKEOZR

Table 11. TO-82 ammopack mechanical data

mm
D
Min. Typ. Mg
Al o 80
T 3480
T 150
T2 230
d 0.45 047 0.48
FO 12.50 1270 1290
F2 265 635 705
F1, F2 240 250 294
F3 4 58 S0 S48
delta H 200 200
W 17.50 18.00 1900
Wo 55 &.00 6.5
Wi 850 9.00 925
ez 050
H 18.50 21
H3 HE] i 2
HD 15.50 16.00 188
Hi 2510 ]
Do 380 4.0 420
1 090
L 1100
§] 300
delta P -1.00 1.00

3
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Packaging mechanical data

STN1NKEOZ, STOINKEOZR

5 Packaging mechanical data

Figure 27. Tape for S0T-223 (dimensions are in mm)
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Figure 28. Reel for TO-221 (dimensions are in mm)
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Packaging mechanical data STN1NKEOZ, STCHNKEOZR

Table 12. S50T-223 tape and reel mechanical data

Tape Resl
mim mim
Db, i
Min. e Ma i, Mac
Al 675 685 695 A 180
BO T30 TAD TED N 60
K 1.80 1.90 2100 Wi 12.4
F 5.40 550 560 wz 18.4
E 1.65 1.75 1485 W3 1.4 15.4
W 1.7 i2 123
P2 1.90 2 210 Base quaniy pca 1000
PO 3.90 4 4.10 Bulk quantity pos gl i)
P1 790 8 810
T 0.25 0.30 035
D 1.50 1.55 1.60
Did 1.50 160 1.70
1618 Dol D95 Rev 14 ‘I'T




STHN1NKEOZ, STO1NKEOZR Revision history
6 Revision history
Table 13. Revision history
Date Revision Changes
19-Mar-2003 3 Firgt dectronicvension
15-May-2003 4 Removed DPAK
0D Jun-2003 5 Final datashest
17-Nov-2004 L Im=eried SOT-223
15-Fely-2005 T Mocified S gure 4.
O7-Sep-2005 & Insened ecopack indicaion
22-Feb-2006 9 The document has been reformated
01-Jun-2007 10 Owrder code table on first page has bean updated
G- Jul- AT 11 Tahia 1 Devica summary has bean updated
Comected Figure 2 Safe gperating araa for SOT223 and Fgura 3.
05-Jan-201 12 Themmal impedance for SOT-223
- Updated tife.
— Updated demting ftactor im Tabis 2 Absolule masimum raings.
05-Jun-2014 13 — Updaed Saction 4 Package mechanical data.
- Minor lext changes.
0ad-Jul-201 4 14 — Updated Section 3 Test cirauiits.
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STN1NKEOZ, STO1 NKEOZR
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