Philips Semiconductors Product specification
. ____________________________________________________________________________________________________|

Dual retriggerable monostable multivibrator 74LV123

with reset
|

DESCRIPTION
The 74LV123 is a low-voltage Si-gate CMOS device and is pin and
function compatible with the 74HC/HCT123.

FEATURES

® Optimized for Low Voltage applications: 1.0 to 5.5V
® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V . . L .
The 74LV123 is a dual retriggerable monostable multivibrator with

® Typical VgoLp (output ground bounce) < 0.8V @ Vg = 3.3V, output pulse width control by three methods. The basic pulse time is

Tamp = 25°C programmed by selection of an external resistor (RgxT) and
. capacitor (CgxT). They are normally connected as shown in
o =
Typlcal V?)HV (output Von undershoot) > 2V @ Ve = 3.3V, Figure 1. Once triggered, the basic output pulse width may be
Tamp = 25°C extended by retriggering the gated active LOW-going edge input

(nA) or the active HIGH-going edge input (nB). By repeating this
process, the output pulse period (nQ = HIGH, nQ = LOW) can be
made as long as desired. Alternatively, an output delay can be
terminated at any time by a LOW-going edge on input nRp, which
also inhibits the triggering. Figures 1 and 2 illustrate pulse control by
retriggering and early reset. The basic output pulse width is
essentially determined by the values of the external timing
components Rgxt and CeyT. For pulse width when Ceyxt <10000pF,
see Figure 5. When Cgxt > 10,000pF, the typical output pulse
width is defined as: ty = 0.45 X Rgxt X CpxT (typ.), where

tw = pulse width in ns; RpxTt = external resistor in KQ; and

CexT = external capacitor in pF. Schmitt-trigger action in the nA and
nB inputs makes the circuit highly tolerant of slower input rise and

® DC triggered from active HIGH or active LOW inputs

® Retriggerable for very long pulses up to 100% duty factor

® Direct reset terminates output pulses

® Schmitt-trigger action on all inputs except for the reset input
® Output capability: standard (except for nRex1/CexT)

® | category: MSI

fall times.
QUICK REFERENCE DATA
GND = 0V; Typ =25°C; t, =t <25 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Slc_::i ZP;V
tPHL/tPLH n% nB to nQ;nQ REXT - .5KQ 25 ns
nRp to nQ, nQ Cext = OpF 20 ns
C Input capacitance 35 pF
Crp zglv;/er dissipation capacitance per monost- Vg = 3.3V, V) = GND to Vg ! 60 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X V002 X fi +Z (CL % V002 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; Vo = supply voltage in V;
T (CL X Vgg?2 X fo) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
16-Pin Plastic DIL —40°C to +125°C 74LV123 N 74LV123 N SOT38-1
16-Pin Plastic SO —40°C to +125°C 74LV123 D 74LV123 D SOT109-1
16-Pin Plastic SSOP Type Il —40°C to +125°C 74LVv123 DB 74L.V123 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV123 PW 74LV123PW DH SOT403-1
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Philips Semiconductors Product specification

Dual retriggerable monostable multivibrator Z4LV123

with reset
PIN CONFIGURATION LOGIC SYMBOL
17 ] ~ 6] Vec i} 125” =
18 [2] [15] 1RexT/Cext 2Cext 6
"o ] [ oo e
1Q [4] [13] 1Q
2Q [5] 12] 2Q S
2Cexr [6] [11] 2Rp
2Rexr/Cext [7] [10] 28 Q ;2 12
anD [&] o] 2A 1 1A CD
SV00096 s 2 _—D TJ_L —
2 1B Q
2q 12
10 2B
PIN DESCRIPTION
PIN SYMBOL FUNCTION Ro
NUMBER
X oF Trigger inputs = T
1,9 1A, 2A ! . 3 1Rp
(negative-edge triggered) 1 2R,
2,10 1B,2B | /riggerinputs
(positive-edge triggered) SV00097
311 1Rpb, 2Rp Direiﬁt resgt LOW and trigger action at
posttive ecge FUNCTIONAL DIAGRAM
4,12 1Q, 2Q Outputs (active LOW)
7 2Rex1/CEexTt | External resistor/capacitor connection .H 1CexT | 14
C
8 GND Ground (OV) 2oexT | ©
- 1RexT/Cext | 15
13,5 1Q, 2Q Outputs (active HIGH) PRexriCext | 7
14,6 1Cext, External capacitor connection
2CexT <
15 1RexT1/CexT | External resistor/capacitor connection
16 Voo Positive supply voltage 1Q |13
a 2| 5
LOGIC SYMBOL (IEEE/IEC) 1] 1A c[>
= 1Q] 4
1 cx IL 2| 1. aQ <l
LN— RCX 10 2B
13
BN Y
2 Rp
4
3| 1Rp T
3 R 11| 2Rp
SV00099
6—»4— CX _rL
7 ma|RoX
5
9 &
10
12
11 R
SV00098
1998 Apr 28 3

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Philips Semiconductors

Product specification

Dual retriggerable monostable multivibrator

with reset
LOGIC DIAGRAM
nRexT/CexT
Vee
— ’
H—
.y
—4
Q
Q
It is recommended that Pin 6 (2CgxT) and Pin 14 (1CgxT) by externally grounded to Pin 8 (GND) SV00100
FUNCTION TABLE
INPUTS OUTPUTS Vee
nRp nA nB nQ nQ
L X X L H
X H X L H* L] Rexr
X X L L* H*
H L T S .
H 1 H S e
T L H I L Cext
NOTES:
*  If the monostable was triggered before this condition was
established, the pulse will continue as programmed. \
H = HIGH voltage level to qiEsz to n'RE)éT/CI;XT
L = LOW voltage level (pin 14 or 6) (pin 15 0r’7)
X =don’t care
T = LOW-to-HIGH transition SV00101

| = HIGH-to-LOW transition
L _one HIGH level output pulse
= one LOW level output pulse
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Philips Semiconductors

Product specification

Dual retriggerable monostable multivibrator

with reset
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note'! 1.0 33 55 \%
V) Input voltage 0 - Voo \%
Vo Output voltage 0 - Voo \Y%
T Operating ambient temperature range in free See DC and AC —40 +85 oG
amb air characteristics —40 +125
Voo =1.0Vtio 2.0V - - 500
bt Input rise and fall times except for Vooc=2.0Vto 2.7V - - 200 ns/V
n Schmitt-trigger inputs Voo =2.7V to 3.6V - - 100
Voo = 3.6V to 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢); DC characteristics are guaranteed from Vg = 1.2V to Vg = 5.5V.

ABSOLUTE MAXIMUM RATINGS? 2

In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Veo DC supply voltage -0.5t0 +7.0 A
+Ik DC input diode current Vi <—0.50rV|> Vgg + 0.5V 20 mA
+lok DC output diode current Vo <—-0.50r Vo> Vgg + 0.5V 50 mA
DC output source or sink current

tlg — standard outputs —0.5V < Vg < Vg + 0.5V o5 mA
DC V¢ or GND current for types with

iil?gg — standard outputs 50 mA

Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C

P — plastic DIL above +70°C derate linearly with 12 mW/K 750 W

ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 m
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 500
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Philips Semiconductors Product specification

Dual retriggerable monostable multivibrator

with reset
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo = 1.2V 0.9 0.9
v HIGH level Input | Voc =2.0V 14 14 v
IH | voltage Vo = 2.7 0 3.6V 2.0 2.0
VCC =4.510 5.5V 0.7 = VCC 0.7 = VCC
Voo =1.2V 0.3 0.3
v LOW level Input Vg =2.0V 0.6 0.6 v
L [voltage Voo =2.7103.6V 0.8 0.8
Vog=451t055 0.3 * Vo 0.3 * Voo
Vee =1.2V; V= V|gor V| ;. —lo = 100pA 1.2
VCC =2.0V; V| = VIH or V||_; —|o = 100}1A 1.8 2.0 1.8
HIGH level output — YRR L
VOH voltage; all outputs VCC =27V, V| = VIH or V||_; |o = 100uA 25 2.7 25 Vv
Vee =3.0V; V= V|gor V|, —lp = 100pA 2.8 3.0 2.8
VCC =45V, V| = VIH or V||_; —|o = 100}1A 4.3 45 4.3
HIGH level output | v = 3.0V; V) = Vi or Vi —lo = 6mA 2.40 2.82 2.20
Von voltage; v
STANDARD
outputs VCC =45V, V| = VIH or V||_; —|o =12mA 3.60 4.20 3.50
Vee=1.2V;Vi=V|gor V| lo=100uA 0
VCC =2.0V; V| = VIH or V||_; Io = 100}J,A 0 0.2 0.2
LOW level output
VoL |yoltage: al ouf")uts Voe = 2.7V; Vi = Vi or V. lo = 100pA 0 0.2 0.2 v
Voo =3.0V; Vi=V|gor V| lo=100uA 0 0.2 0.2
VCC =45V, V| = VIH or V||_; Io = 100}J,A 0 0.2 0.2
LOW leveloutput | v = 3.0V; V= Vjyor V. Ig = BmA 0.25 0.40 0.50
v voltage; i \Y%
OL | STANDARD
outputs Voo =4.5V; Vi =Vigor V. lg=12mA 0.35 0.55 0.65
I L”u’?;’;ﬁakage Ve = 5.5V; V; = Vg or GND 1.0 1.0 pA
lec CQu“rier]Ct?mSSI”pp'y Vg = 5.5V; V; = Vg or GND; Ig = 0 20.0 160 LA
Additional
Alce quiescent supply Voo =27V 0 3.6V; V| = Vgg — 0.6V 500 850 HA
current
NOTES:

1. Alltypical values are measured at Ty, = 25°C.
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Philips Semiconductors Product specification

Dyal retriggerable monostable multivibrator 74LV123
with reset

AC CHARACTERISTICS
GND = 0V; t, =t < 2.5ns; C_= 50pF; R =1 KQ

CONDITION LIMITS
SYMBOL PARAMETER WAVEFORM —40 10 +85°C 2010 +125°C | UNIT
VoolV) MIN | TYPT | MAX | MIN | MAX
12 120
' Figure 3 2.0 20 76 92
topL Fropagation ‘ﬁ'i”@ Cexr = OpF 27 30 56 68 ns
o Rext = 5KQ 301036 252 48 57
451055 182 40 46
12 120
. . Figure 3 2.0 20 76 92
toLH ngpangg“sg dti'?(’) Cexr = OpF 2.7 30 56 68 ns
R Rext = 5KQ 301036 252 48 57
45155 182 40 46
12 100
. Figure 3 2.0 30 57 68
tPHL rl?;ion?ogig)?rg:;?))’ Cext =0pF 2.7 23 43 51 ns
Rext = 5KQ 301036 202 38 45
451055 142 31 36
12 100
. . Figure 3 2.0 30 57 68
tPLH n;{on?ogig)?rg:é?)y Cext =0pF 2.7 23 43 51 ns
Rext = 5KQ 301036 202 38 45
451055 142 31 36
2.0 30 5 40
- - 2.7 25 35 30
tw IRQS ?-rOpVL\jllse v Figure 3 301036 20 3.02 25 ne
45155 15 252 20
2.0 30 13 20
, - 2.7 25 8 30
tw -nrggf o ?Sul-lise v Figure 3 301036 20 72 25 ne
45155 15 52 20
2.0 35 6 5
; 2.7 30 5 20
tw 55362 T-ng e Figure 2 301036 25 22 30 ne
45155 20 32 25
2.0 470
Output pulse width Figures 1, 2 57 460
o[ | e -
45155 4302
2.0 100
Output pulse width Figures 1, 2 57 90
o [T | Bt .
45155 702
2.0 70
P .
= RexT = 5KQ .Oto3.
45155 402
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Philips Semiconductors Product specification

Dual retriggerable monostable multivibrator

with reset 74Lvizs
AC CHARACTERISTICS (Continued)
GND = 0V; t, =t < 2.5ns; C| = 50pF; R =1 KQ
LIMITS
SYMBOL PARAMETER WAVEFORM CONDITION —40 to +85°C —40 to +125°C UNIT
VeoV) MIN | TYP | MAX | MIN | MAX
1.2 10 1000
o 2.0 5 1000
Rexr | aernaltiming Figure 5 27 3 7000 KQ
3.0t0 3.6 2 1000
45t055 2 1000
1.2
o 2.0
CexT E;(ézl;ﬁ)l:lmlng Figure 53 2.7 No limits pF
3.0t0 3.6
45t055
NOTES:

1. Unless otherwise stated, all typical values are at Ty, = 25°C.
2. Typical value measured at Vog = 3.3V.

3. Typical value measured at Vg = 5.0V.
4

. For other Rext and Cgxt combinations see Figure 5.
if Cext > 10 nF, the next formula is valid:

tw = Kx Rext x CexT (typ.)

where, ty = output pulse width in ns;
RexT = external resistor in KQ; Cepxt = external capacitor in pF;
K = constant = 0.45 for Voo = 5.0V and 0.48 for Vgg = 2.0V.

The inherent test jig and pin capacitance at pins 15 and 7 (nRgx1/CexT) is approximately 7 pF.
5. The time to retrigger the monostable multivibrator depends on the values of Rext and Cgxt.
The output pulse width will only be extended when the time between the active-going edges of the
trigger pulses meets the minimum retrigger time.
If CexT > 10 pF, the next formula (at Vgg = 5.0V) for the set-up time of a retrigger pulse is valid:
ty =30+0.19Rx G2+ 13 x R"-05(typ))
where, t; retrigger time in ns;
CgxT = external capacitor in pF;
RexT = external resistor in KQ.
The inherent test jig and pin capacitance at pins 15 and 7 (nRex1/CexT) is approximately 7 pF.
6. When the device is powered up, initiate the device via a reset pulse, when Cpxt < 50pF.

AC WAVEFORMS

Vy=15VatVge =2 27V; Vy=0.5 Ve at Voo < 2.7V; VoL and
Von are the typical output voltage drop that occur with the output
load.

nB INPUT { * nB INPUT * *

tw ‘

nA INPUT I_* l nRp INPUT LI t
T ty > ]ty ﬂ " F ’

nQ OUTPUﬂ I_, E_ J_| nQ QUTPUT T | | |
ety L j_tw"»l ety e tw
tw

L

—
5V00139 SV00140
Figure 1.0utput pulse control using retrigger pulse; Figure 2.0utput pulse control using reset input nRp;
nRp = HIGH. nA = LOW.
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Philips Semiconductors Product specification

Dyal retriggerable monostable multivibrator 74LV123
with reset
(v Low) _/ Va

nA INPUT \

(nB HIGH) \
tw
nRp INPUT Z
Q OUTPUT
tpLH
Q OUTPUT
trHL tTLH trLH tPHL
SV00197
Figure 3. Input (nA, nB, nRp) 1o output (nQ, nQ) propagation delays, the output transition times,
and the input and output pulse widths.
1998 Apr 28 9
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Philips Semiconductors Product specification

Dyal retriggerable monostable multivibrator 74LV123
with reset

APPLICATION INFORMATION
0.8
Power-up considerations
When the monostable is powered-up it may produce an output
K factor pulse, with a pulse width defined by the values of Rx and Cx. This
\ output pulse can be eliminated using the circuit shown in Figure 6.
Cx Rx
I|I—| F——wW\— vce
0.4 NnCexT NRexT/CEXT
1"
| I
| I
| I
| || “
A 123" |
° |
| —
0 | -
0 1 2 3 4 5 6 | I
Vee (V) I |
SV00185 ——————— L———1
RESET ———AMW—— V¢
Figure 4. HCT typical “k” factor as a function of V¢c; -
Cx = 10 nF; Ry = 10 KQ 1o 100 KQ. T
= Sv00152
108 Figure 6. Power-up output pulse elimination circuit
/f
Rext = // Power-down considerations
100kQ 7
105 N\ ,// P A large capacitor (Cx) may cause problems when powering-down
| ~ e the monostable due to the energy stored in this capacitor. When a
504Q )’ /’ il system containing this device is powered-down or a rapid decrease
3//'/ ,/ of Vg to zero occurs, the monostable may sustain damage, due to
104 / > /< the capacitor discharging through the input protection diodes. To
tw 7 // \/,’ avoid this possibility, connect a damping diode (D) preferably a
ns // 7 germanium or Schottky type diode able to withstand large current
P A //\
. P L g / ’<\ 1ok || surges as shown in Figure 7.
— e 7 N\
- - 2k
7 P Dx
] 4
102 ‘ EI )
——/
o Vee
1 10 102 108 104 Cx
Cexr (PF) _| : AMA
Rx
SV00141 ARexr/Cext
Figure 5.Typical output pulse width as a function of the SV00154

external capacitor values at Vo =3.3Vand T, = 25°C.
P ce amb Figure 7. Power-down protection circuit
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Philips Semiconductors Product specification

Dyal retriggerable monostable multivibrator 74LV123
with reset
TEST CIRCUIT
VCC
' Vo
GENERATOR DU.T
50pF Ri= 1k

T

CLI
Test Circuit for Outputs
DEFINITIONS

R = Load resistor

C| = Load capacitance includes jig and probe capacitiance
Rt = Termination resistance should be equal to ZgyT of pulse generators.

TEST Vee v,
tPLHAPHL <27V Veo
2.7-3.6V 2.7V

>45V Voo

V00902
Figure 8. Load circuitry for switching times
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Philips Semiconductors Product specification

Dyal retriggerable monostable multivibrator 74LV123
with reset
DIP16: plastic dual in-line package; 16 leads (300 mil); long body SOT38-1
- D > Mg

’<—seating plane
]

b
16 ‘ T r 9 My
(M1 Carrary
pin 1 index |
e s B
|
S [ I I [ I P W Iy W
1 ‘ 8
0 5 10 mm
[ R S T S |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Aq Az ) Q) zM
UNIT max. min. max. b by ¢ D E € €1 L Me My w max.
1.40 0.53 0.32 21.8 6.48 3.9 8.25 9.5
mm 47 1051 | 37 1 444 | o038 | 028 | 214 | 620 | 2% | 762 | 34 | 780 | 83 | 029 | 22
. 0.055 0.021 0.013 0.86 0.26 0.15 0.32 0.37
h
inches 0.19 0.020 0.15 0045 | 0.015 | 0.009 0.84 024 0.10 0.30 0.13 0.31 0.33 0.01 0.087
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ

SOT38-1 050G09 MO-001AE ==} @ AP
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Philips Semiconductors Product specification

Dual retriggerable monostable multivibrator Z4LV123
with reset
S8016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
- D - ~——E——=p—A]
| //“\\
I 1 l‘
/g S
. cr| 4HT |//
\\/
Oy - He ==V @|A]
—»IZ
”FﬁHHH'HHHHQ
I T < Q
| Az
B A E——— o e AN
pin 1 index ! +
/ F—o
z 1 Bt |_p -— 7
0 b Hﬂ t@ HH OB o .
o .
P
0 2.5 S5 mm
IR TN SN TR [N TN SR S S |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | o | Al A Az bp c pM | M e He L Lp Q v w y zM 0
0.25 | 1.45 0.49 | 025 | 10.0 | 4.0 6.2 1.0 | 07 0.7
mm o175 540 | 125 | ©2% | 036 | 019 | 98 | 38 | ¥ | 58 | "% | 04 | 06 | 02| 02| 01 | 43 | 4o
) 0.0098| 0.057 0.019 {0.0098| 0.39 | 0.16 0.24 0.039 | 0.028 0.028| ©°
inches | 0.069 |, 1039/ 0.049 | 21 | 0,014 |0.0075| 0.38 | 0.15 | %%°| 023 | %%%1 | 0016 | 0.020| 001 | 001 [ 0004} s
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION |EC JEDEC EIAJ PROJECTION
SOT109-1 076E07S MS-012AC E @ 95-01-23
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Philips Semiconductors Product specification

Dual retriggerable monostable multivibrator

. 74L.V123
with reset
SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm SOT338-1
D E [A]
A AT~
| / \
T |
mhillininiy C%J R Lr/
] y] | He =

HAAAARAR

| I
T boes
O -
1H_|1¢JH'LH|HHH$8

[e]

P

0 2.5 5mm
| T T N T (NN TN TR S M |
scale
DIMENSIONS (mm are the original dimensions)
A 1 1 1
UNIT | S| A | A2 | As | bp c | DM [ EM] e He L L, | @ v w y | 20| e
021 | 1.80 0.38 | 020 | 6.4 | 54 7.9 1.03 | 09 1.00 | 8°
mm | 20 1 505 | 165 | ©2° | 0.25 | 0.00 | 60 | 52 [ 99| 76 | 2% | 063 | 07 | %2 | 01| O1 | os5 | o°

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIA PROJECTION

SOT338-1 MO-150AC ==} @ AP

ISSUE DATE
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Philips Semiconductors Product specification

Dual retriggerable monostable multivibrator

with reset
TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SOT403-1
D - [———— E—— A
ml
i N
¢ \
- cLEJ T + E’ /
! F| N /|
En - He =V @A]
->I Zz
16 9
' |
' t
| ) a1
1 Az ] A,
pin 1 index At %‘
o e
0
1
| h— |_p—> 7
| L
1 8
detail X
4k |
P
0 2.5 5 mm
[ AR SR |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | S| Al Ax | Az bp c pM| E@| e He L Lp Q v w y zM | o
0.15 | 0.95 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.40 8°
mm 1.10 0.05 | 0.80 0.25 0.19 0.1 4.9 4.3 0.65 6.2 1.0 0.50 0.3 0.2 013 0.1 0.06 0°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT403-1 MO-153 ==} @ e
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