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ELECTRONIC COMPONENTS OF ASSESSED QUALITY MANUFACTURERS TYPE NUMBER
DETAIL SPECIFICATION IN ACCORDANCE WITH

8S CECC 50 000: 1980 2N4856A 2N4357A ZNR858A
' 2N4B59A 2N4860A ZNABGIA

For ordering information
see clause 7

Qutline and dimensions Third angle projection
Al dimensions in millimetres

SINGLE GATE
FIELO EFFECT TRANSISTOR

SILICCN N-CHANNEL
JUNCTION-GATE TYPE FOR
SWITCHING AND CHOPPER
APPLICATIONS

AMBIENT RATED METAL CASE
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Terminal connections

1. Source v
For detail dimensions see:- 2. Orain LEVELS OF QUALITY ASSESSMENT
[EC 191-2 B!l and C7 3. Gate {connected to E-F - 1L
Marking information see clause 6 case)
&' UMITING VALUES (absolute maximum system)
These apply over the operating temperature range, unless otherwise stated.
Min, Max. Unit
6.1 Tamb Ambient operating temperature range -65 150 %
4.2 Tstg Storage temperature range -65 200 %
4.3 Vo Orain-source voltage (T . = 25°C)  2NUBS6A, 2NUBSTA, 2N4BS8A 40 v
am 2NUBSIA, 2NLBGOA, 2N4861A 30 v
4.6 -VGSR Gate-source reverse voltage (VDS = 0) 2NuBS6A, 2N4BSTA, 2ZNUBSBA 40 v
2N84859A, 2NLBBOA, 2NA4BGIA 30 v
LI -VGDO Gate-drain voltage with source open-circuited
2NUBS6A, 2N4BSTA, 2NL8SBA 4o v
2N4859A, 2NLBGOA, 2N4B6IA 30 v
4.6 Yer Forward gate current 50 mA
4.7 iy Drain current 250 mA
. o
.81 Ptot Total power dissipation (‘l'mb = 25°¢C) 0.3 v
See Appendix | for derating curve
i ; = 259 1.8 ]
Ptot Total power dissipation (Tcase 257°C) . )
Lead temperature 1.5 mm from case for 10 s, 300 oc

Refer to Qualified Products List PD3002 or CECC 00 200 for avallability of components approved to this detail]
specification,
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5 CHARACTERISTICS
T = 25°C unless otherwise stated.
amb
+ = Characteristics verifled under inspection requirements.
PARAMETER AND TEST CONDITIONS Min. Max. Unit
-1 ss(1) Maximum leakage current with drain short-circuited
G to source t
-VGS - 20V VDS -0 2NL856A 250 pA
2NLB57A 250 pA
2NLB58A 250 pA
'VGS - 15v VDS -0 - 2NLB59A 250 pA
2N4B60A 250 pA
2NLB6IA 250 pA
-1 Haximum leakage current with drain short=circuited
655(2)
to source ¥
o
VGS =20V VDS =0 Tamb = 150 C 2N4856A so00 nA
2N4857A 500 nA
2NL858A 500 nA
0
-VGS =15V VDS =0 Tamb = 160°C 2N48S9A 500 nA
2NLBG0A 500 nA
2N4L86 1A 500 nA
-VGSoff Minimum and maximum gate-source cut-off voltage t
VDS =15V 'D = 0.5 nA 2NL8SEA b0 10.0 \Y
2N4LB57A 2.0 6.0 )
2N4858A 0.8 4.0 v
2N4859A 4.0 10.0 \'
2NLBEOA 2.0 6.0 v
2NLB6IA 0.8 4.0 v
'DSX(!) Maximum drain cut-off current +
TVBS =10V VDS =~ IS5V Al) types 250 pA
IDSX(Z) Maximum drain cut-off current +
o
-VGS -0V VDS =15V Tamb 150°¢C All types 500 nA
IDSS* Minimum and maximum drain current +
VDS = 15V VGS =0 2NLBS6A 50 250 mA
2N4B5TA 20 100 mA
2NLBS8A 8 Bo mA
2N4859A 50 250 mA
2nL860A 20 100 mA
2NLBBI1A 8 80 mA
vDSsat Maximum drain-source saturation voltage ¢
Wosion)) vy = 0 1, = 20 mA 2N4B56A 0.75 v
Vgs = 9 o = 10m 2N4857A 0.50 v
Veg = 0 = Sm 2n4858A 0.50 v
VGS =0 ID = 20 mA INLBS9A 0.75 Vv
VGS =0 'D =10 mA 2N4860A 0.50 v
- - 0.50 v
VGS 0 'D S mA ZN4B6IA 5
* Pulse test required, pulse width « 100 us, duty cycle = 10 %
2
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amb
t = Characteristics verified under inspection requirements.
PARAMETER AND TEST CONDITIONS Min, Max., Unit
Cl\ss Maximum sma!l signal common-source input capacitance t
vDS =0 -VGS = 10V f = | MHz All types 10 pF
c22$s Maximum small signal common-source output capacitance t
vDS =20V -VGS =12V f =1 MHz All types S pF
C'2 Maximum small signal common-source reverse transfer
ss capacitance ¢t
vDS =0 -VGS =10V f = 1 MHz 2NLBS6A 4.0 pf
2N4B57A 3.5 pF
2N4LBSBA 1.8 pF
2NL859A 4.0 pF
2N4860A 3.5 pF
2N4861A 3.5 pf
- £
td(on) Turn-on delay time *#*f
Voo =10V Vgsemy =% "0
-VGSoff =10V RL = LEL Q ZNZZSGA S ns
-VGSoff = 6V RL = 953 q 2Nh S7A 6 ns
“Vesoff ™ 4y R = ig10 q 2NL858A 8 ns
-VGSoff =10V RL = 46h Q 2N:259A : ns
- = - 1]
vGSoff [ ] RL 953 2N4B60A ns
-VGSoff - 4V RL = 1910 0 ZNLB6 1A 8 ns
L Turn-off time *%¢
Voo " 1OV Vesqony *0 G "0
-VGSoff =10V RL = W64 Q 2N4B56A 20 ns
Vesoff = v R_= 9530 2Nk857A 40 ns
'VGSoff = v RL = 1910 0 2N48SBA 80 ns
Vosorr = 10V R = 464 9 2NL859A 20 ns
-VGSoff = 6V RL = 953 q 2N4BEOA ') as
-VGSoff = v RL a 1910 2 2NYB61A 80 ns
€. Rise time **+
Voo =10V Vgsqon) 7 ° € =9
Vogoee = 10V R = 46k 2N4856A 3 ns
-Vcsoff = 6V RL = 953 Q 2N4BSTA L ns
_VGSoff = 4v RL = 1910 Q 2N4BS8A 8 ns
-VGSOff - IZ v RL - ’06‘0 1 2N‘0859A 3 ns
-VGSoff = . v RL = 953 @ 2N4860A b ns
-VGSoff - v RL = 1910 Q@ 2N4861A 8 ns
rDS(ON) Maximum drain-source on-state resistance +
-ID = |1 mA VGS =0 2NLB56A 25 @
2NLB57A Lo Q
2NLB58A 60 Q
2NLBS3A 25 113
2N4B60A 4o 1]
2N4861A 60 Q
i =1 mA v =0 2N4BS56A 25 Q
] GS
2N4BSTA uo Q
2N4858A 60 Q
2N4B59A 25 Q
2R4860A 4o ]
284861A 80 o]
** For pulse waveforms see Appendix 2.
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L MARKING

1) fach transistor shall bear the following marking:

a)  The manufacturer's type aumber {see Table 1),
b)  The factory identification code.

<) The date code.

2) fach package containing one or more of these translistors shall bear all the above markings except (b}
and in addition

d)  The detail specification aumber (see Table 1).
3) Interpretation of marking information XXXXXX X _y

Device Type No.

Quality Assessment
Level

Screening Sequence

KEY:
Quality Assessment Level £
{CECC 50,000 ISSUE I11 APPENOIX 11A) F .
L
Screening Sequence BLANK No Screening
(CECC 50,000 ISSUE III APPENDIX VI) A Sequence A
8 Sequence ]
C Sequence C
D Sequence D

7 ORDERING INFORMATION

The following minimum information is necessary to order a specific device, unless

otherwise snecified:

- precise type number

- CECC reference of detail specification with issue number and/or date when relevant

- level of quality assessment as defined in Appendix II A of CECC 50 000, and, if
required, screening sequence as defined in Appenx VI of CECC 50 000

- any other particulars

Orders for these transistors shall contain the following minimum information

TABLE 1
S— ®

ORDER TYPE SPECIFICATION NUMBER MARKING
BS 2N%4856AX - Y to BS CECC 50 012 - 906 Jssug 2 dated Mar. 1082 1 2N4856AX - Y
BS 2N4B57AX - Y to | BS CECC 50 012 - 006 Issue 2 dated Mar. 1082 | 2N4B57AX - Y
BS 2N48B58AX -~ Y to BS CECC 50 012 - 006 Issue 2 dated Mar. 1982 | 2N4B848AX - Y
BS 2N4859AX - Y to | 8BS CECC 50 012 - 006 Issue 2 dated Mar. 1982 |2N4859AX -
BS 2N4B6OAX - Y to BS CECC 50 012 - 006 Issue 2 dated Mar. 1982 | 2N4BBOAX - ¥
BS 2N4B61AX - Y to BS CECC 50 012 - 006 Issue 2 dated Mar. 1982 | 2N4BBIAX - ¥
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TEST CONDITIONS AND INSPECTION REQUIREMENTS

GROUP A LOT-BY-LOT

ND = NON-DESTRUCTIVE TESTS (See 3.5.6 of BS CECC 50 000) AQL = given in 7
INSPECTION REQUIREMENTS
EXAMINATLON D REF. CONDITIONS LIMITS LEVELS
OR ov BS CECC . - ° P
FEST ND S0 000 r”m!‘ 25°C unless otherwise stated E ¥ L
) Min. | Max.| Unit
IL] AQu | 1L aQu | 1L | Aqu
SUBGROUP A1 - 1
Visual inspection | ND | 4.2.1 I {0651 0.65] 1 0-65
SUBGROUP A2a
¢swakage current ND | 4.3.4 “V.=20V V =0 : II | 0.15] I1 | 0.15] IT | O.15
with drain T.071 cs DS
short=-circuited 2N4856A 2.5 nA
to source 2W4B57A 2.5 A
-1 2N4858A 2.5 naA
Gss(1)
-V =15V v =0
cs Ds IN4BS9A 2.5 | na
2N4860A 2.5 nA
2N4861A 2.5 nA
Gate-source ND | 4.3.4 VDS =15V ID = 0.5 nA
f\‘;t-off voltage T.074 2N4856A 0.4 20.0 v
GSoff 2N4857A 0.2 18.0 v
2N4858A 0.08 12.0 v
2N4859A 0.4 20.0 v
2N4860A 0.2 18.0 v
2N4861A 0.08 12.0 v
SUBGROUP A2b ‘
Leakage current ND | 4.3.4 _vGS =20V VDS =0 IT § 0.4 | 1I | 1.0 | 1Y 1.0
vith drain o ed T.071 2N4B56A 250 | pa
short-clrcuite 2N4B57A 250 PA
7 Sodree 2N4858A 250 pA
GSS(1)
-Vcs =15V vDS =0
2N4B59A 250 pA
2N4B60A 250 pA
2N4861A 250 pA
Gate-source ND § 4.3.4 VDS =15V Ip = 0.5 nA
f:“‘°ff voltage T.074 248564 | 4.0 | 10.0] v
GSoff 2N4B57A 2.0 6.0 v
2N4858A 0.8 4.0 v
2N4859A 4.0 10.0 v
2N4B60A 2.0 6.0 v
2N4B61A 0.8 4.0 v
Drai N 3. v, - v =0
Irat: current D 2 37: DS 15 v cs
DSS ) 2ZN4BS6A 50 250 mA
2N4BS57A 20 100 mA
2N4858A 8 80 mA
2N4B5SY9A 50 250 mA
2N4B60A 20 100 mA
! 2N4861A 8 8o mA
t
Drain cut-off ND 434 V=15V V=10V
current T.073 DS G
1 All types 250 pA
DSX(1)
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