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1. General Description

The 74HC40103D,653-JSM is an 8-bit synchronous
down counter. It has control inputs for enabling or
disabling the clock (CP), for clearing the counter to its
maximum count and for presetting the counter either
synchronously or asynchronously. In normal operation, the

counter is decremented by one count on each positive-going
transition of the clock (CP). Counting is inhibited when
the terminal enable input ( TE) is HIGH. The terminal
count output ( TC) goes LOW when the count reaches zero
if TE is LOW, and remains LOW for one full clock
period. When the synchronous preset enable input (PE)

is LOW, data at the jam input (PO to P7) is clocked into
the counter on the next positive-going clock transition

SOP-16

regardless of the state of TE. When the asynchronous
preset enable input ( PL) is LOW, data at the jam input (PO
to P7) is asynchronously forced into the counter regardless
of the state of PE, TE, or CP. The jam inputs (PO to P7)

represent a single 8-bit binary word. When the master reset Features:
input ( MR ) is LOW, the counter is asynchronously cleared ® Cascadable
to its maximum count (decimal 255) regardless of the state ®  Synchronous or asynchronous preset
of any other input. If all control inputs except T Eare HIGH ® Low-power dissipation
at the time of zero count, the counters will jump to the ® CMOS input levels
maximum count, giving acounting sequence of 256 clock ® Specified from -40°C to +125°C
pulses long. Device may be cascaded using the TE input and ® Packaging information: SOP16
the TC output, in either a synchronous or ripple mode. Input
include clamp diodes. This enables the use of current limiting
resistors to interface inputs to voltages in excess of Vc.
Ordering Information
Order number Package Operation MSL Shlp’. Green
Temperature Range Grade Quantity
74HC40103D,653-JSM SOP-16 -40to 125°C 3 T&R.2500 Rohs
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2. Block Diagram And Pin Description
2.1, Block Diagram

lﬁ [t lo I3
P7 |13 CP PL TE
P6 |12 4 |po
P5 [11 5 1pq
pal10 % P2
—P3
P3|7 14
TC p—+
P2|6 P
Dps
1]cp P1]s 12
s 10 ° 3CT
Po|a 13 p7
1| oot
12
PE |PL |TE |MR FE_ R 1 |
159 [3 ]2 T15 T2 e
Figure 1. Functional diagram Figure 2. Logic symbol Figure 3. IEC logic symbol

Figure 4, Timing diagram Figure 5. Logic diagram
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2.2+ Pin Configurations

cP[1] O [16] Vee
MR[ 2 | [15]|PE
TE[3] [14]TC
Po[4 | 13]P7
P1[5 | [12]P6
P2[6 | [11]P5
P3[7 | [10] P4
GND[ 8| 9 |PL
2.3 Pin Description
Pin No. Pin Name Description
1 CP clock input (LOW-to-HIGH, edge-triggered)
2 MR asynchronous master reset input (active LOW)
3 TE terminal enable input (active LOW)
4 PO jam input 0
5 P1 jam input 1
6 P2 jam input 2
7 P3 jam input 3
8 GND ground (0 V)
9 PL asynchronous preset enable input (active LOW)
10 P4 jam input 4
11 P5 jam input 5
12 P6 jam input 6
13 P7 jam input 7
14 TC terminal count output (active LOW)
15 PE synchronous preset enable input (active LOW)
16 Vee positive supply voltage
2.4, Function table
Control inputs .
— — — — Preset mode Action
MR PL PE TE
L X X X asynchronous clear to maximum count
L X X asynchronous preset asynchronously
H L X synchronous preset on next LOW-to HIGH clock transition
H q L synchronous count down
H synchronous inhibit counter
Note:

H=HIGH voltage level, L=LOW voltage level, X=don’t care.

Clock connected to CP.

Synchronous operation: changes occur on the LOW-to-HIGH CP transition.
Jam inputs: MSD=P7, LSD=PO0.
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3. Electrical Parameter

3.1. Absolute Maximum Ratings
(Tamy=25"C, voltage are referenced to GND (ground=0V), unless otherwise specified)

Characteristic Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7.0 \%
input clamping current Iik Vi<-0.5V or V1>VCC+0.5V“] - +20 mA
output clamping current Iok Vo<-0.5V or V0>VCC+O.5V“] - +20 mA
output current 1o Vo=-0.5V to Ve t+0.5V - +25 mA
supply current Icce - - +50 mA
ground current Ignp - -50 - mA
storage temperature Ty - -65 +150 C
total power dissipation Piot - - 500 mW
soldering temperature TL 10s 260 T
Note:

[1] The input and output voltage ratings may be exceeded if the input and output current ratings are

observed.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vee - 2.0 5.0 6.0 A%
input voltage vV, - 0 - Vee \%
output voltage Vo - 0 - Vee \%
_ o Vee=2.0V - - 625 ns/V
INpUL transttion rise | o/ Vo4 5V - 167 | 139 | ns/V
and fall rate
Vee=6.0V - - 83 ns/V
ambient temperature Tamb - -40 - +125 Y
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamv=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
level Vec=2.0V 1.5 1.2 - Vv
HIGH:-leve Vi V=4 5V 315 | 24 | - v
input voltage
Vee=6.0V 4.2 32 - \"
X Vee=2.0V - 0.8 0.5 \"
Y eve vy V=45V [ 21 135 ] Vv
input voltage
Vec=6.0V - 2.8 1.8 \"
I5=-20uA: Voe=20V | 19 | 20 ; v
Io=-20uA; Vc=4.5V 4.4 45 - \"
HIGH:-level \% V=V or V. I=-20uA: Vee=6.0V | 59 | 6.0 - v
output voltage OH Y 1L 0 z TOC & - -
Io=-4.0mA; Vee=4.5V | 398 | 432 - \"
lo=-5.2mA; Vcc=6.0V | 548 | 5.81 - \%
16=20uA: Vc=2.0V - 0 0.1 v
16=20uA: Vcc=4.5V - 0 0.1 v
LOW-level v V=V or V 16=20uA; Vcc=6.0V - 0 0.1 v
output voltage oL Y L o  TCC -
Io=4.0mA; Vcc=4.5V - 0.15 | 0.26 \"
[p=5.2mA; V=6.0V - 0.16 | 0.26 \"
input leak
mp:urf:ntage Il Vr_-Vcc or GND'1 VCC=6.0V - - +1.0 uA
supply current Icc Vi=Vcc or GND; I6=0A; Vc=6.0V - - 8.0 uA
input i i i
capacitance G 33 pE

3.3.2. DC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. |[Max. | Unit
15l Vec=2.0V 1.5 - - \%
HIGH-leve Vi Ve=45V 315 | - - v
input voltage
: Vece=6.0V 42 - - \%
lovel Vece=2.0V - - 0.5 \%
NOW-level Vo : V=45V - 135 | v
input voltage
Vee=6.0V - - 1.8 \%
[o=-20uA; V¢e=2.0V 1.9 - - \%
HIGH.level [o=-20uA; Vec=4.5V 4.4 - - \%
-leve _ — : - . .
output Vo]tage VOH VI_VIH or VlL IO 2OUA, VCC 6.0V 59 A%
[o=-4.0mA; Voc=4.5V 3.84 - - \%
[=-5.2mA; Vo=6.0V 5.34 - - \%
[6=20uA; Voc=2.0V - - 0.1 \%
[6=20uA; Voc=4.5V - - 0.1 \%
LOWR \% Vi=Vyor V 10=20uA; Vcc=6.0V - . 0.1 v
output voltage OL RS 1L o » Yo i
I[o=4.0mA; V=45V - - 0.33 \%
[6=53.2mA; Vcc=6.0V - - 0.33 \%
input leakage — . _
current I, V=V or CfND1 Vee=6.0V - - +=1.0 uA
supply current Ice Vi=Vee or GND; [6=0A; Vcc=6.0V - - 80 uA
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3.3.3. DC Characteristics 3
(Tamb=-40C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vece=2.0V 1.5 - - \%
HIGH-level Vi V=45V 315 - - v
input voltage
Vec=6.0V 42 - - v
Vece=2.0V - - 0.5 \%
LOW-evel 1y V=45V — [ - s v
input voltage
Vee=6.0V - - 1.8 \%
[p=-20uA; Vc=2.0V 1.9 - - \%
[p=-20uA; Vcc=4.5V 44 - - \%
HIGH-level Vou | VEVmorVy | 16=20uA; V=60V | 59 - - v
output voltage >
lo=-4.0mA: Voe=4.5V | 37 - - v
Io=-52mA: Voe=6.0V | 52 - - Y
I5=20uA; Vc=2.0V - - 0.1 \%
[6=20uA; Vc=4.5V - - 0.1 \%
LOW-level Vo V=V or ViL 16=20UA; Vec=6.0V ; ; 01 v
output voltage d
lo=4 0mA: Ve=4.5V - - 04 v
[0=5.2mA; Vcc=6.0V - - 0.4 \"%
1np::lltjr1:::kmage [ Vi=Vee or GND; Vee=6.0V - - £10 | uA
supply current Iec Vi=Vc or GND; [5=0A; Vc=6.0V - - 160 uA
3.3.4. AC Characteristics 1
(T,m=25°C, GND=0V; t=t=6 ns; C; =50 pF, unless otherwise specified)
Parameter Symbol . Conditions Min. | Typ. |Max. | Unit
Vee=2.0V - 96 300 ns
_CPtoTC: Vee=4.5V - 35 60 ns
see Figure 6" Vee=5.0V; C,=15pF - 30 - ns
Vee=6.0V - 28 51 ns
propagation ; PN —y Vee=2.0V - 50 175 ns
delay pd TEtTC Veo=45V . 18 | 35 | ns
see Figure 7 V=60V S 14 | 30 | ns
o Vee=2.0V - 102 315 ns
PLoTC, V=45V ; 37 | 63 | ns
see Figure § V=060V ; 30 | 53 | ns
HIGH to LOW - Vee=2.0V - 83 275 ns
propagation tpHL MR FO TC, Voc=4.5V - 30 55 ns
delay see Figure 8 V=60V - 24 | 47 | ns
Vee=2.0V - 19 75 ns
transition time t see Figure 7% Vee=4.5V - 7 15 ns
Vee=6.0V - 6 13 ns
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CPHIGH Vec=2.0V 165 22 - ns
LOW; see Fig?lrre 6 Vo4V 33 8 - &
Vee=6.0V 28 6 - ns
. Vee=2.0V 125 | 39 - ns
pulse width tw MR LOW. V=45V 25 | 14 | - | s
see Figure 8
Vec=6.0V 21 11 - ns
- Vee=2.0V 125 33 - ns
PLLOY, Vo455V 25 | 12 | - | ms
see Figure 8 Vec=6.0V 21 | 10 | - | ns
- - Vee=2.0V 100 - - ns
recovery time trec l\g;{ S::Sll:)f P L(;O Vece=4.5V 20 - - ns
: gure V=60V 8 ; = | ns
o Vec=2.0V 75 - - ns
PEto CP, V=45V 5| - [ ns
see Figure 10 V=60V 3 - - =
- Vec=2.0V 150 - - ns
set-up time tsu T E-to CP; Vec=4.5V 30 - - ns
see Figure 11
Vec=6.0V 26 - - ns
P o CH Vee=2.0V 75 - - ns
see}igure ’1 0 V=45V 15 - - ns
Vee=6.0V 13 - - ns
AN Vee=2.0V 0 - - ns
_ PEto CP; V=45V 0 ; ; ns
hold time th see Figure 10 V6.0V 5 - - -
TEto CP; Vee=2.0V 0 - - s
see Figure 11 Vee=4.5V 0 - - ns
Vec=6.0V 0 - - ns
Pn to CP: Vec=2.0V 0 - - ns
seeri:igure ’10 Vec=4.5V 0 . - ns
Vec=6.0V 0 - - ns
Vee=2.0V 30 | 10 - | MHz
maximum ¢ see Figure 6 Vec=4.5V 15 29 - MHz
frequency x Vee=5.0V; C=15pF - 32 - MHz
Vec=6.0V 18 35 - | MHz
power
dissipation Cpp V=GND to V! - 24 - pF
capacitance

Note: [1] tyq is the same as tpp, tprp.
[2] t, is the same as try, trin.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cpp* Ve xEXN+3(CLx Ve xf,) where:
f=input frequency in MHz,
fe=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;

Y(Cpx Vcc2>< o)=sum of outputs.
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3.3.5. AC Characteristics 2
(Tm=-40°C to +85°C, GND=0V: t=t=6 ns; C;=50 pF, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. |Max. | Unit
. Vec=2.0V - - 375 ns
CPtoTC; | V=45V = [ - [ 75 | ns
see Figure 6 Voe=6.0V . - o -
\ o Vee=2.0V - - 220 ns
propagation 1 44 TETC, Vee=4.5V i ~ [ 4 | ns
Y see Figure 7 Vo=6.0V - - 37 s
PN NN\ Vee=2.0V - - 395 ns
PLI0TC, V=45V ; - 79 | ns
see Figure 8 V6.0V y - 10 -
HIGH to LOW — Vec=2.0V - - 345 ns
propagation tpyL MR FO TC, Vece=4.5V - - 69 ns
delay see Figure 8 T - - 59 .
Vece=2.0V - - 95 ns
transition time t see Figure 7t Vec=4.5V - - 19 ns
Vee=6.0V - - 16 ns
CPHIGH Vee=2.0V 205 - - ns
or
LOW; see Figure 6 Vecd5Y ad - - ns
Vee=6.0V 35 - - ns
. Vee=2.0V 155 - - ns
pulse width tw MR L ow; Vec=4.5V 31 - - ns
see Figure 8
Vece=6.0V 26 - - ns
o Vece=2.0V 155 - - ns
PLLOW, Vec=4.5V 31 : = | s
see Figure 8 Voom6.0V % - . =
- - Vece=2.0V 120 - - ns
recovery time trec [\éllf){ tsoegll:)f P L;O Vec=4.5V 24 - - ns
: gure Vee=6.0V 22 - ; ns
. PEto CP; Vee=2.0V 95 - - ns
oo o see Figure 10 Vec=4.5V 19 - - ns
Vec=6.0V 16 - - ns
N\ Vec=2.0V 190 - - ns
TEto CP; V=45V 38 . : ns
see Figure 11
Vec=6.0V 33 - - ns
Pn to CP- Vec=2.0V 95 - - ns
see%igure ’10 Vocsd5y 19 - - o
Vec=6.0V 16 - - ns
. Vec=2.0V 0 - - ns
seE l];:itgoufep .iO Vo5V 0 - - =
Vec=6.0V 0 - - ns
S Vcc=2.0V 0 ~ - ns
hold time th T E_to CP; Vec=4.5V 0 - - ns
see Figure 11
Vec=6.0V 0 - - ns
pn ¥ CP Voc=2.0V 0 - - ns
see[;igure ’10 Vec=4.5V 0 - - ns
Vec=6.0V 0 - - ns
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; Vee=2.0V 2.4 - - MHz
?rlsx lljr::lj:i finax see Figure 6 Vee=4.5V 12 - - MHz
) ’ Vee=6.0V 14 - _ MHz

Note: [1] tpa is the same as tpyr, tpri.
[2] t, is the same as try, trin.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cppx Ve *ExN+Y(CLx Ve *f,) where:
f=input frequency in MHz,
f,=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
»(Cpx VCCQXfp,):sum of outputs.

3.3.6. AC Characteristics 3
(Tamy=-407TC to +125°C, GND=0V; t=t=6 ns; C; =50 pF, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
_ Vec=2.0V - - 450 ns
Se‘él;i‘gufecg[,] Vec=4.5V - - |90 | ms
Vec=6.0V - - 77 ns
_ - Vec=2.0V - - 265 ns
propagation t TELTC, V=45V : - 53 [ s
y see Figure 7 V=60V - : 15 s
_ Ve =2.0V ; - 475 | ns
PLoTC, Vee=4.5V - - [ 95 | ns
see Figure § V=60V - - 81 | ns
HIGH to LOW - Vee=2.0V - - 415 ns
propagation tphL MR FO TC, Vec=4.5V - - 83 ns
delay see Figure 8 V=60V - - 71 | ns
Vee=2.0V - - 110 ns
transition time t see Figure 72 Vee=4.5V - - 22 ns
Vee=6.0V - - 19 ns
CP HIGH Vee=2.0V 250 - - ns
LOW:; see Fig?ll;e 6 Vec=4.5V >0 - - ns
Vec=6.0V 43 - - ns
pulse width tw _ Vee=2.0V 190 - - ns
MR LOW; V=45V 38 - - ns
see Figure 8 V6.0V D . . -
PLLOW: Vee=2.0V 190 - - ns
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see Figure 8 Vee=4.5V 38 - - ns
Vee=6.0V 32 - - ns
_ _ Vee=2.0V 132 - - ns
recovery time trec 1\(/:[11} to Cll:)? P LSO Vee=4.5V 26 - - ns
- See Figure V=60V 24 ; e ns
- Vee=2.0V 110 - - ns
P EFO Cp'i . V=45V 22 - - ns
sec MR Vec=6.0V 19 ) - ns
- Vee=2.0V 225 - - ns
set-up time tsu X E-to CP;, Vcec=4.5V 45 - - ns
see Figure 11
Vee=6.0V 38 - - ns
P op Vee=2.0V 110 - - ns
n to CP; — i i
see Figure 10 Voc=4.5V 22 .
Vee=6.0V 19 - - ns
N VCC=2.0V 0 - - ns
PEto CP, Vee=4.5V 0 - - ns
see Figure 10
VCC=6.0V 0 - = ns
- VCC:Z.OV 0 = - ns
hold time th T EAtO CP; : Vee=4.5V 0 - - ns
sec MEE Vec=6.0V 0 - - ns
p CP VCC=2.OV 0 - - ns
n to CP; - - -
see Figure 10 Vec=d 5V 0 s
VCC:6.0V 0 - - ns
_ Vee=2.0V 2.0 - - MHz
maximum Fina see Figure 6 V=45V 10 - - | MHz
frequency
Vee=6.0V 12 - - MHz
Note:

[1] tyq is the same as tpur, tpLp

[2] 1, 1s the same as tryy, tron.

[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cppx Vo xEXN+Y(CLx Ve xf,) where:

fi=input frequency in MHz;

f,=output frequency in MHz;

C=output load capacitance in pF;

Vec=supply voltage in V,;

N=number of inputs switching;

Z(CLXVCC2Xﬂ,)=sum of outputs.
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4. Testing Circuit
4.1, AC Testing Waveforms

CP input_]

TC output Vi

trhL — —! le—tr
VM=0.5 XVI

Figure 6. Waveforms showing the clock input (CP) to T Cpropagation delays, the clock pulse width, the

output transition times and the maximum clock pulse frequency

TEinput YVu

tF‘HL tpLH
TC output Vi
trL > e >l bty
V,

M=0,5><V1

Figure 7. Waveforms showing the T Eto T Cpropagation delays

Pn,PL, MR v
input
tw
teHL tpLm
TC output Vi

VM=0,5><V1

Figure 8. Waveforms showing PL., MR , Pn to T Cpropagation delays
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PL IR " /
input
tw —>
—> trec
CP input Vi
VM=0.5><V1

Figure 9. Waveforms showing removal time for MR and PL.

.P 0to P7 Vi stable j
input
tsu_b.‘_th
thj[

The shaded areas indicate when the input is permitted to change for predictable output performance.
VM=O.5 XV]
Figure 10. Waveforms showing hold and set-up times for Pn, PEto CP

TE or PE v
input M

tsu th
CP input Vu

VM=0‘5XV1

PE input Vu

CP input Vu

Figure 11. Waveforms showing hold and set-up times for MR or P Eto CP
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4.2, AC Testing Circuit

PULSE Vi Vo
GENERATOR

Definitions for test circuit;
R=Termination resistance should be equal to output impedance Z, of the pulse generator.
C=Load capacitance including jig and probe capacitance.

Figure 12. Test circuit for measuring switching times

4.3, Test Data

Supply Input Load
Vee V), tys tg C.
2.0V Vee 6ns 50pF
45V Vee 6ns 50pF
5.0V Vee 6ns 15pF
6.0V Vee 6ns 50pF

5+ Typical Application Circuit And Application Note

VCC
Vee
Vee
—ZI8 e —]Po TC fOUT=_fIN
_ TE 10kQ2 _ — N-+1
PE | time-out - - N\
Nd - PE /M _ PE
- PL —l t e Nqg -
- MR — UI—| start : MR —
—F7 cp Cl:‘ ,i, —p7 cp tn A
GND GND
fin _/-

] [

Figure 13. Programmable timer Figure 14. Divide-by-N counter
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6~ Package Information

6.1. SOP16
D -
y
A L
Al AZl c!f L
D HHHd08d4
M Im
N NEEEEE
e b
Dimensions (mm)
Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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7. Statements And Notes

7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead | Mereur m Hexaval Polybro Dibutel | BUYIbE | Dic2et )
and y and and ent Polybro | minate DU vl vlhex | Plisobu
Part name mereur | i chromiu | minated | d phthala phthala ?/ Tyl

lead |y um m biphenyl | biphen | te yhthala phthala

COmpo | compo com compoun| s yl tpe te

unds | unds ounc{)s ds ethers '
Lead frame 0 0 o o o o o 0 0 e}
Plastic resin o o o o o o o o 0 o
Chip o o o o ! o o o o o
The lead o o o o o o] o o o o
Plastic sheet ° 2 ° o o ” o o ° .
installed

o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.When designing equipment, refer to the "Delivery Specification” for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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