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Abstract

RFID Technology are a wireless identification technology which are used to transfer
information via radio frequency. There are a continually development and applied to use in
various fields.

This report is about the theorem report, design process and an experiment. There will be two
main parts which are Reader and Transponder . A Reader can Read data from transponder which
it has Microcontroller is storage data, and it can operate at 2 cm

Other gualification and experiment results will also be show in this thesis.
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A L 1 o A ] oF A 1
ispagniwldnasanan madsdyanuinniess lifuniesgnee (Downlink)
) P ' Y @ A [ . ° J A
uazmsasdeyanininisagnineiuinfuniessiu (Uplink) annsanszitudielad

Wlsuhudeesofmz lunsdshinduudediela fagalf 2.1

Procedure:
FDX:
Energy transter:

downilnk: _—m R
upling:

HOX:

Energy transfer. [ . S

downiink: M
upiink: | l I

—-.——_-’t

10 2.1 ATwAne Y833 DS Full Duplex (AT Half Duplex

23.1.2 m3¥uaateyanvy Half Duplex (HDX)
1 1 o Qs A !
M3ABmIUUY Half Duplex in3pa uoz s dandaans i lu iifunTeagnaie
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é ¥ o o A ’ ) -3 o 1Y 1
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232 -umm’l'aqa (Data guantity)

TaoTugunsefindeagnaie RFID sxfivuinuesmizsanuér wietioudendudy
wnanYeYa (Data capacity) Tovadaua lidludlsudanaton Alalud a8
in3eagnu1u RFID Snngunilsit Idsunseenuumnidivuaniuyiies 1 da (1-bit
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2.3.4 UNOINAIITH (Power supply)
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4 o it 1 1A P .
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Tunisidanluggamnnisy Inemaas nazmsunnd awisaldnuldTas liase
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. u'mmmﬁ'#’h (Low Frequency : LF) ﬁf‘hﬂ’i"l 150 kHz

. timﬂ'nu?;qa (High Frequency : HF) 13.56 MHz

« 1A 989 (Ultra High Frequency : UHF) 433/868/915 MHz
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maastvreunisrudheeniiud mansavnwasiulss3Alidat dautn UKF ezgn
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drvfufe milonhnduuimdn i (nductive Coupling 13 Proximity Electromagnetic)
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5.1.3 wamanaasshud uvesn g INInTe e nNdunIeagnin
¥ v
Tuwanisnaassdiuiiozl¥msnaasiluriideon 6.2 umaaeaswhu9esnIA
L] é 1] 1 d‘. a‘ 1 o o é 1 A
110l vounToagniie TifinSesgnintezfimdnunmaiese ldvialnunszes
L] & 1 @ ai ot ) ﬂ‘ ] d’
Wreuanlans s ufurannveunineiy Tnoldeesildvimsoonuuu B3 luumn

sGosmsssuuumanelyeuniesgnits aunsouassniienlaesunsulddagiiie.s

Energy
——
PA
Power
RF 13.56MHz Matching é % R
Gene rator<9 5W ) Supply Load
Reader T2

319 5.5 namsudenlpesunsussamsnadeumsae uNATIUNANT DB NINGUATEINI L

AT S.1uARIHAN T AIFIUNAINUDINIATRIE MMTUATOIYNYIHTBUNA 8 dBm

32621301 (cm)
RL 0 1 2
(Q) \Y I P % I P \Y I P
v) | (mA) | (mW) | (v) | (mA) | (mW) | (v) | (mA) | (mW)
160 256 | 16.00 | 4096 | 246 | 1537 [37.82 | 233 |14.56 | 33.93
213 284 | 1333 |37.86 |272 |12.76 |34.73 | 257 | 12.06 | 31.00
320 2.92 9.12 2664 (290 1906 |2628 271 8.46 22.95
640 2.96 4.62 13.69 [ 295 | 4.60 13.59 | 3.01 4.70 14.15
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AN 5.1UARINAMS AIRIUNAIUNINIAT BIB NTUATOINUIETDLYA 8 dBm (AB)

20338 1U(cm)
RL 3 4 5
(Q) v I P \4 I P A I P
v | mA) [ (mW) | (v) | (mA} [ (mW) | (v) | (mA) | (mW)
160 1.88 | 1175 | 22.09 | 1.52 | 9.50 | 14.44 | 1.28 | 8.00 | 10.24
213 233 | 1094 | 2549 | 1.92 | 901 | 1731 | 1.55 | 7.28 | 11.28
320 251 | 7.84 | 19.69 | 225 | 7.03 | 1582 | 199 | 622 | 12.38
640 291 | 455 | 1323 | 2.69 | 420 | 1131 | 2.56 | 4.00 | 10.24
M s.2udawantsderumdsainnaisseindunisagniofiduna 9 dBm
726203811(cm)
RL 0 1 2
(€) A I P \4 I P A4 I P
(W) | mA) | (mW) | (v) | (mA) [ (mW) | (v) | (mA) | (mW)
160 293 | 1831 | 53.66 | 2.89 | 18.06 | 52.20 | 2.71 | 16.94 | 45.90
213 3.1 | 1455 | 4512 | 3.00 | 14.08 | 42.25 | 2.88 | 13.52 | 38.94
320 325 | 10.16 | 33.01 | 3.12 | 9.75 | 3042 | 2.96 | 9.25 | 27.38
640 3.25 | 5.08 | 1650 | 3.16 | 4.94 | 15.60 | 3.13 | 4.89 | 15.31
M319R S.2uanmanMs B INE I InIRS BsE TSRS BagRY TSR 9 dBm (dB)
$0EMI0 M (cm)
RL 3 4 5
(Q) v I P v I P A I P
(v) | @A) | @W) | (v) | (mA) | (mW) | (v) | (mA) | (mW)
160 234 | 1463 | 3422 | 2.00 | 1250 | 25.00 | 1.74 | 10.88 | 18.92
213 2.69 | 1263 | 33.97 | 2.37 | 1113 | 2637 | 2.01 | 944 | 1897
320 283 | 8.84 | 2503 | 2.59 | 8.09 [ 2096 | 236 | 7.38 | 1741
640 3.00 | 469 | 1406 | 285 | 445 | 1269 | 2.67 | 417 | 11.14
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A1319M 5.3 uansanIsdedundnunInni e mIndfunTosgneoiiduws 10 dBm

F2ULNT501U(cm)

RL 0 1 2
(Q2) v I P \Y I P A I P

v} | mA) | (mW) | (V) | (mA) | (@W) | (v) | (mA) | (mW)
160 3.07 | 19.19 | 5891 | 3.03 | 18.94 | 57.38 | 2.83 | 17.69 | 50.06
213 322 | 1512 | 4868 | 3.10 | 14.55 | 45.12 | 2.98 | 13.99 | 41.69
320 3.38 | 1056 | 3570 | 3.21 | 10.03 | 3220 | 3.05 | 9.53 | 29.07
640 340 | 531 {1806 | 324 | 506 | 1640 | 3.20 | 5.00 | 16.00

-y

1 1 L] or A T s 9 ] d‘. t
MmN S.SLlﬂﬂQNﬁﬂ'l'iﬁ\'lN'mWﬂN'luil'lﬂéﬂiﬂ\‘lﬂ‘l‘ull'Iﬂﬁlﬂ%.ENQﬂ‘U'IUYIﬂUT!ﬁ 10 dBm {#®0)

5202n1501U(cm)
RL 3 4 5
() A I P \Y I P \ I P

(v) | mA) | (mW) | (v) | (mA) | (mW) | (v) | (mA) | (mW)

160 249 | 15.56 | 38.75 | 2.17 | 13.56 | 2943 | 191 | 11.94 | 22.80
213 2.80 | 13.15 | 36.81 | 2.52 | 11.83 | 29.81 | 2.16 | 10.14 | 21.90
320 294 ¢ 919 | 27.01 | 270 | 844 | 22.78 | 248 | 7.75 | 19.22

640 294 | 459 | 1351 | 284 | 444 | 1260 | 2.72 | 425 | 11.56
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Voltage(V)
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Length{cm)

717 5.10 nauamen nuduRuS sz iy Ausssznihiduns 10dBm
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L) ¥ ) h dl ¥ a4 4. 1
5.2.2 Nﬂﬂﬁ'ﬂﬂﬂ&ﬂ‘uH?‘M"IJBQﬂ'I‘iﬂQN'I‘H‘NEI\N]‘I-I‘Blﬂlﬂ‘JBw‘lBﬁﬂl]ﬂﬂlﬂiBQgﬂ‘ﬂﬂ

F 1
thi"lﬂ'!i'Vlﬂ ﬁﬂﬂd?ﬁﬁﬂ&’I%ﬂWﬁﬂﬂ ﬁﬂﬂiuﬁ'}iﬂﬁ 6.2 UIMARDITINALNIIAA 91014

A L] r H A 1 o o/l 4 L] H L]
Yo UATBIGNIIL NNNTDINY WS undsamnamiosw lAvinalnudssezriyesua

4' ] o .:'1 Qr ﬂ' 9 b d ﬂi -i
aransesomduvaalnveunseTulanldesi ldinmiseanuuu 13 luunh siSeanmses

wumnswiiveuniesgniis aunsauaasudenlaezunsuldfsgili 5.5

Oscillator

PA

13.56MHz
5W

Matching

Energy
-

5

Reader

Power
Supply

Tag

R
Load

717 5.16 uamavdenlaozunsuussmsnageumsdaundnunNNT s Ndunissgniy

Y U L} ar 1 T al A ] d‘.
PI“ITN;} 5.41mmuam'smmuwa»mumnm?mmuuwuﬂsaaqﬂ-uw'n 2w

52U2N150 1M (cm)

RL 0 1 2
() v 1 P v I P v i P

(v) | mA) | mW) | (v) | (mA) | mW) | (v) | (mA) | (mW)
500 345 | 690 | 2381 | 3.00 [ 600 | 1800 } 248 | 496 | 1230
680 365 | 537 | 1959 | 3,11 | 457 | 1422 ] 262 | 3.85 | 10.09
1000 3.81 | 381 | 1452 | 338 | 338 | 1142 | 274 | 274 | 7.51
1500 392 261 10.24 | 345 2.30 7.94 2.85 1.90 5.42
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1 L v L 4 ] o A v { 1]
CARIRLL 5.4u.ﬁmHamsmmuwmnummﬂ?mmummmsmqmnuﬁ 2W(AD)

55UZMTB1U(cm)
RL 3 4 5
(Q) \ I P \ I P \4 I P
W) | mA) | (mW) | (v) | (mA) | (mW}] (v) | (mA) | (mW)
500 158 | 316 | 499 | 1.02 | 204 | 208 | 068 | 1.36 | 092
680 164 | 241 | 396 | 1.07 { 157 | 168 | 073 | 107 | 078
1000 172 | 172 | 296 | 115 | 146 [ 132 | 0.80 | 0.80 | 0.64
1500 181 | 121 | 218 | 1.20 | 080 | 096 | 0.85 | 057 | 048
avafl s.5umRsHans deuwdsunnisess andunissgneiedi 3 w
£UzN1591MU(em)
RL 0 1 2
(£2) \'% I P \Y 1 P v I P
(v) (ma) | mW) | (v} | (mA) | (mW) | (v) | (mA) | (mW)
500 409 | 818 | 3346 | 3.31 | 662 [21.91 | 275 | 550 | 15.13
680 412 | 606 | 2496 | 3.35 | 493 | 1650 | 291 | 428 | 12.45
1000 416 | 416 | 17.31 | 3.68 | 3.68 | 13.54 | 3.06 | 3.06 | 9.36
1500 418 | 279 | 11.65 | 3.76 | 251 | 943 | 315 | 210 | 6.62
avaR S.suaRIRamsdeINE I UnINIAS I B AT BagNYILR 3 W (Ae)
$HEMIB1U(cm)
RL 3 4 5
(€2} v I P \4 I P v I P
(v) | (mA) | mW) | (v} | mA) | (mW) | (v} | (mA) [ (mW)
500 208 | 416 | 865 | 1.39 | 278 | 3.86 | 0.83 | 1.66 | 1.38
680 2.16 | 318 | 686 | 1.44 | 2,12 | 3.05 | 091 | 134 | 1.22
1000 235 | 235 | 552 | 1.81 | 1.81 | 3.28 | 096 | 096 | 0.92
1500 238 | 159 | 378 | 2.04 | 136 | 277 | 1.03 | 0.69 | 0.71
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AH. 1 1 ar né ] ot d’ ] A
AN 5.6 LARIHANM TTIFTUNIINTUIIRUATOIDTUNGUAITDIGAVIEN 4 W

52ELN1T0 M (cm)
RL ) 1 2
§9)) \Y I P Vv I P v I P

(v} | mA) | mW) | () | (mA) | mW) | () | (mA) | (mW)

500 4.20 840 | 3528 | 3.80 7.60 | 28.88 | 3.09 6.18 | 19.10

680 422 621 | 26.1% | 4.01 590 | 2365 3.24 476 | 15.44

1000 4.23 423 | 17.89 | 4.05 4.05 | 1640 | 3.43 343 11.76

1500 4.25 283 | 12044.10 2731 11.21 | 3.48 232 8.07

i 1 w A 1 [ A r y v
m:mﬁ 5.6 Hﬁﬂi‘lﬂﬁﬂﬁﬂ\‘lN']'u‘WﬁQQ"m‘l]1ﬂlﬂﬁBﬁﬂ'lui]'lﬂ@l.ﬂiﬂﬁqwlﬂﬂﬁ 4 W (a0)

F2o2N1587U4(cm)
RL 3 4 5
(€2) A% I P Vv 1 P \' I P

&) | mA) | (mW) | (v) | (mA) | (mW) | (v) | (mA) | (mW)

500 2.62 524 1373228 4.56 | 10.40 ] 0.96 192| 1.84

680 2.66 391 ¢ 1041|231 340 | 7.8511.03 151 1.56

1000 2.90 2.90 841 (2.54 254 64511.10 .10y 1.21

1500 3.03 2.02 6.12 | 2.60 .73 | 451 | 1.15 0.77| 0.88
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Power{mw)
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51 5.21 namluamsnuduinisen s suiussuemai 4w

40.00
35.00 ——I\ :
30.00  J7F5
' —&—RL=1500,
25.00 {
~4— RL=1000
20.00 ‘
—h— RL=680
15.00 '
—8—R|= |
10.00 ORS00
5.00
0.00
1 2 3 4 5 6
length{cm)
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AN TUTAIAIIS VIRDTUDIAIA

Wire | Dia.in | Dia.in | Ohms/ | Cross | Wire | Dia.in | Dia.in | Ohms/ | Crogs

Size | Mils Mils 1000 | section | Size Mils Mils 1000 | section

(awe) | (bare) | (coated) fi. (mils) | {awg) | (bare) | (coated) ft. (mils)
! 289.3 - 0.126 | 83690 26 159 17.2 41.0 253
2 287.6 - 0.156 | 66360 27 14.2 154 514 202
3 2294 - 0.197 | 52620 28 12.6 13.3 65.3 159
4 204.3 - 0.249 | 41740 29 11.3 12.3 81.2 133
5 181.9 o 0313 | 33090 30 10.0 11.0 106 100
6 162.0 = 0.395 | 26240 31 8.9 9.9 131 79.3
7 166.3 - 0.498 | 20820 32 8.0 6.8 162 64.0
B 128.5 131.6 0.628 | 16510 33 7.1 7.9 206 50.4
9 1144 116.3 0.793 | 13090 34 6.3 7.0 261 39.7
10 101.9 106.2 0999 | 10380 35 5.6 6.3 33 314
11 90.7 93.5 1.26 8230 36 5.0 5.7 415 250
12 80.8 83.3 1.59 6530 37 4.5 5.1 512 20.2
13 72.0 74.1 2.00 5180 38 4.0 4.5 648 16.0
14 64.1 66.7 2.52 4110 39 35 40 847 12.2
15 57.1 59.5 318 3260 40 3.1 35 1080 9.61
16 50.8 52.9 4.02 2580 41 2.8 3.1 1320 7.84
17 45.3 47.2 5.05 2060 42 25 2.8 1660 6.25
18 40.3 424 6.39 1620 43 22 2.5 2140 4.84
19 359 379 8.05 1290 44 2.0 23 2590 4.00
20 320 340 10.1 1020 45 1.76 1.9 3350 3.10
21 28.5 30.2 12.8 812 46 1.57 1.7 4210 2.46
22 253 28.0 16.2 640 47 1.40 1.6 5290 1.96
23 22,6 242 20.3 511 48 1.24 1.4 6750 1.54
24 20.1 21.6 25.7 404 49 L11 1.3 8420 1.23




TOSHIBA TA7358AP

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7358AP

FM FRONT-END

The TA7358AP is designed for a FM front-end
application, which is suitable to a portable radio or a
radio cassette.

Comparing with conventional types, supply voltage
dependence, overload characteristics and spurious
radiation characteristics are improved.

FEATURES
¢ Wide supply voltage range : Vcc=1.6~6.0V
o Excell ly voltage dependence of locat oscill e
xcellent supply voltage depen ence.o 'oca oscillator Weight : 0.92g (Typ)
Oscillation stop
Vee =0.9V (Typ.)
e Improved inter-modulation characteristics by double balanced type mixer circuit.

Low spurious radiation.

®

Built-in cdlampping diode for the local oscillator output.

? + O veo
g TO IF AMP
RF-OUT 3 t 14 MiX-IN 3 MIX-0OUT Ve

BLOCK DIAGRAM

2
" Ex T L BUFFER AMP  [+— Ak osc
0 1] R AP | MiIX. j Q
RF-IN osc
[ mas |— rea | MON!
o o

2
RF
Joons 1

9610016842

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responslbill? of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause foss
of human life, bodily injury or damage to property. In dmloging your designs, please ensure that TOSHIBA products ate used within specified

rating ranges as set forth in the most recent products specfications. Also, please keep in mind the precautions and conditions sat forth in the
%HIBA Semiconductor Reliability Handbook. .
The products described in this documant are subject to foreign exchange and foreign trade control laws. )
The information contained herein is presented only as @ guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATICN for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
implication or othérwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.
[ ] information contained herein is subject to change without notice.
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TOSHIBA TA7358AP

EXPLANATION OF TERMINALS (Terminal voltage is DC voltage at Ta=25°C, V¢ =5V, and no signai)

1 FM-RF IN 0.8

2 BY PASS O— 1.5

3 |Fm-RFOUT oo & 5.0

4 MIX IN 15
GND (5 I

5 GND v 0

6 MIX OUT of. pin@® 5.0
Ve @-4

7 OSC MONITOR ) 4.3

8 0sC )] 5.0
Ghp (5)———et——

S Ve — 5.0
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TOSHIBA TA7358AP

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 8 v
Power Dissipation Pp (Note) 500 mwW
Operating Temperature Topr - 25~75 °C
Storage Temperature ngg —55~150 °C

(Note) Derated above 25°C in the proportion of 4mW/°C.

ELECTRICAL CHARACTERISTICS (Ve =3V, f=83MHz, fy, = 1kHz, af = £22.5kHz, Ta =25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX | UNIT
CUIT
Supply Current ice 2 | Vin=0 — 5.2 80 | mA
- 3dB Limiting Sensitivity Vin(lim) | 2 —_— — 3.0 7.0 d:f::
Quiescent Sensitivity Qs 2 —_ — 1.0 | — dBuv
EMF
Conversion Gain Gc — — — 31 — dB
Local OSC Voltage Vasc 1 | fosc=60MHz 90 165 | 220 |mVyms
Pin® Paralle! Input (
Impedance | Resistance P! 3 o BT Q
Parallei Qutput
Pin@ Resistance fop3 ) o3 & | e
impedance | Parallei Output
= 2. L
Capacitance “opd ) 4 PF
Parallel Input
Pin @ Resistance fipa ) - ey — | K
Impedance | Parallel input
— 4 — F
Capacitance Cipd P p
Parallel Output
Pin ® Resistance ns g | ¢oono ' ka)
Impedance | Parallel Output = INAVEE 7 as | — | oF
Capacitance Copb )
Local OSC Stop Voltage Vstop 1 — —_ 0.9 1.3 Vv

1997-07-07 3/8



TOSHIBA

TA7358AP

TEST CIRCUIT 1

TA7358AFP

0.01F
A0 Vo5

“F

: ;—I*—-OGND
tosc O .

2004}

—
¢.01

QOVee

TEST CIRCUIT 2

TA735BAP
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TOSHIBA TA7358AP

TEST CIRCUIT 3

Input output impedance

(1) rip1, Cip1 (2) rop3. cop3

L O

(3) ripa. <ipa (4) rap6: Copb

O Ve

0.01 uF

METER

P
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TOSHIBA

TA7358AP

TEST CIRCUIT COIL DATA (Japan band for 76.0MHz to 108.0MHz)

COIL fa Qs TURNS CAPACITANCE
1
T1 05mm¢ 2 T 15pF FERRITE CORE
RE Coil 100MHz 100 |Center Tap (External) % ;
{Japan Band)
0.5 95 2 ! T FERRITE CORE
.5mm ——
T2 | 100MHz | 100 2 150F
0SC Coil {Japan Band) (External)
O-@ 1127 vee D
@-® 1T o
T3 Wire 0.12mm ¢ UEW
T coil | 1O7MHZ L TS s ivipa ELecTRIC 2o
Co., LTD. Pin ® ©
5764 or equivalent {BOTTOM VIEW)
@-® 147 O] (2)
Wire 0.12mm¢ UEW o
T4 . 10.7MHz 150 SUMIDA ELECTRIC 47pF
Quad Coil Co., LTD. ® ©
44M-933A or
equivalent (BOTTOM VIEW)
Band Pass Filter {BPF)
SOSHIN ELECTRIC Co., LTD. BPWB5
Tuning Cpacitor
ALPS ELECTRIC Ca., LTD. CB41EL933

1997-07-07 6/8



TOSHIBA

TA7358AP

SUPPLY CURRENT irc (mA)

(dBuV EMF)
(dBpV EMF)

Qs

~3dB LIMITING SENSITIVITY Vi (lim)

QUIESCENT SENSITIVITY

LOCAL OSC VOLTAGE AT 7 TERMINAL
Vosc  (mVymg)

Icc - Vee . Vin (lim), @8 - V¢
3
Ta=35°C ey Ta=25C
6 ¥in=0 aa 30 fmBIMHZ
TEST CIRCUIT 1 - 22 fm = 1kHz
— T \ Ata £322 5kHz
/ < \ TEST CIRCUIT 2
£ A
7 > S 20 W
] E W
>
7 Ex
rd g 1 -~ I
25 —_
E Vin 0
S :z: n (lim}
g
m A
Bs//%
2 4 6 8 7S 0 2 a 6 8
SUPPLY VOLTAGE Ve (W) SUPPLY VOLTAGE Ve (V)
Vin (lim). Qs, Af - Ta Af, Vosc ~ Ve
0 1
Veo=5V
= 83MH2 ) £ 300 g
fm = TkHz = = A A S
Af= 122 SkHz N S d 0y g - 3
{ONLY 10) Y LY — "
30 N L L e £
TEST CIRCUIT o | at = o 200 1%
"~ N ) /258 e I Y
- 2 2~ 100 5
20t -~ i i 7 8 S
Vil ok 4 9
TEST CIRCUIT 2 |5 =100 % & 100 %
10— Qs 2 3 Ta=25%C 3
{1 QIS Siiestnd Vin=0 g
Vin lim} T - TEST CIRCUIT A
| ]
-20 o 20 a0 60 80 ¢ 2 a 6 8
AMBIENT TEMPERATURE Ta {*Q SUPPLY VOLTAGE Voc (V)
Vosc - Ta
Vee=5v
L | o5 = 72.3MHz
(ONLY 10}
TEST CIRCUIT 1
200
Vosc
100~
~ 4 0 40 B0 120

AMBIENT TEMPERATURE Ta {°Q)
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TOSHIBA TA7358AP

OUTLINE DRAWING
SIP9-P-2.54A Unit : mm

3,240.2

7. 9MAX

'_ 5.640.2

__51
|
o 1902 |
3.940.3

0.98TYP ” 05401 a5 " 0.25334s
g

Weight : 0.92g (Typ.)

1997-07-07 8/8



Philips Semiconductors

Dual D-type flip-flop with set and reset;

positive-edge trigger

FEATURES

o Output capability: standard
¢ Icc category: flip-fiops

GENERAL DESCRIPTION

The 74HC/HCT74 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
{LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

The 74HC/HCT74 are dual positive-edge tripgered, D-type
flip-flops with individual data (D) inputs, clock {CP) inputs,
set (Sp) and reset (Rp) inputs; also complementary Q and
Q outputs.

QUICK REFERENCE DATA
GND=0V, Tagmp=25°C;t,==6ns

Product specification

7T4HC/HCT74

The set and reset are asynchronous active LOW inputs
and operate independently of the clock input. information
on the data input is transferred to the Q output on the
LOW-to-HIGH transition of the clock pulse. The D inputs
must be stable one set-up time prior to the LOW-to-HIGH
clock transition for predictable operation.

Schmitt-trigger action in the clock input makes the circuit
highly tolerant to slower clock rise and fall times.

TYPICAL UNIT
SYMBOL PARAMETER CONDITIONS ” -
teul/ terH propagation delay CL=15pF; Ve =5V
nCP to nQ, nQ 14 15 ns
nSp to nQ, nQ 15 18 ns
nRp to nQ, nQ 16 18 ns
fmax maximum clock frequency 76 59 MHz
Ci input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per flip-flop | notes 1 and 2 24 29 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):

Pg = Cpp X Veg? x i+ %, (C x Vg2 x f,) where:
f, = input frequency in MHz
f, = output frequency in MHz
¥, (Cp x Vige? x f,) = sum of outputs
Cy = output load capacitance in pF
Ve = supply voltage in V
For HC the condition is V|, = GND to Ve
For HCT the condition is Vi = GND to Vge - 1.5V

L

1998 Feb 23




Philips Semiconductors Product specification
Dual D-type flip-flop with set and reset;
" D-type Tip-flop 74HC/HCT74
positive-edge trigger
ORDERING INFORMATION
TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
T4HC(T)7T4N DiP14 plastic dual in-line package; 14 leads (300 mil) SOT27-1

T4HC(T)74D S5014

plastic small outline package; 14 leads; body width 3.9 mm SOT108-1

T4AHCT74DB SSOP14 | plastic shrink small outline package; 14 leads; body width 5.3 mm 5073371

TAHCTT4PW TSSOP14 | plastic thin shrink small outline package; 14 leads; body width 4.4 mm | SOT402-1

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION

1,13 1Rp. 2Rp asynchronous reset-direct input (active LOW)
2,12 1D, 20 data inputs

an 1CP, 2CP clock input (LOW-t0-HIGH, edge-triggered)
4,10 1Sp, 25p asynchronous set-direct input (active LOW)
59 1Q, 2Q true flip-flop outputs

6,8 1Q, 2Q complement flip-flop outputs

7 GND ground (O V)

14 Vee positive supply voitage

g 3] Y 18] Yer
107} 13] 2%

1er[3] E a0

Wi} 74 [Tizer

5] 0] 28,
&[] (%] 20
axo 7 3] 28

TINNE

Fig.1 Pin configuration.

210 o

lIZDl—in 0—1-0—'

Ji1ce .ua_;g%

11 ace
1y i:ﬁo
TIRNT 1113

Fig.2 Logic symbol.

anfy n
-:-—4>c1
=10 [
anl, ot
LTV .
:;—->c1
FTN N

bl i) R

Fig.3 1EC logic symbol.
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Philips Semiconductors Product specification
Dual D-type flip-flop with set and reset;
| D-type flip-flop ' 74HCIHCT74
positive-edge trigger
FUNCTION TABLE
INPUTS OUTPUTS
Sp Rp cP D Q Q
] L H X X H L
: H- 1G] & H L X X L H
b a
s ber |, e L I X X H H
18] o
. B
[
‘;'—‘-——3 INPUTS OUTPUTS
1] 1! 3 == p— —
12 “0 o | 20] s Sp Rp CP Qniq Qp.1
] <]
(L £1-.3 PR H H T L L H
sl H H T H H L
1_{*Mo Note
ey 1. H = HIGH voitage level
L = LOW voltage level
X = don't care
T = LOW-to-HIGH CP transition
Ciny1 = state after the next LOW-to-HIGH CP transition
Fig.4 Functional diagram.

(1]
(+]

c B
R g&__r,} 74

cP - [>o—c 12931203

Fig.5 Logic diagram (one flip-flop).
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Philips Semiconductors

Product specification

Dual D-type flip-flop with set and reset;

0 . 74HC/HCT74
positive-edge trigger
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: standard
Icc category: flip-flops
AC CHARACTERISTICS
GND =0V, t,=t=6ns;, C_=50pF
Tamb (°C}) TEST CONDITIONS
T4HC
SYMBOIL | PARAMETER UNIT | y
+25 —40 to +85 | —40 to +125 (\‘;f WAVEFORMS
min. | typ. | max. | min. | max | min. | max.
tp/ tpy | propagation delay 47 175 220 265 (ns 20 |[FigB
nCP to nQ, nQ 17 |35 a4 53 45
14 |30 37 45 6.0
teri/ tp 1 | propagation delay 50 |200 250 300 |ns 2.0 |Fig7
nSp to nQ, nQ 18 |40 50 60 4.5
14 |34 43 51 6.0
fpl/ tpLu | propagation delay 52 |200 250 300 |ns 2.0 |Fig.7
nRp to nQ, nQ 19 |40 50 60 45
15 |34 43 51 6.0
trhu/ trus | output transition time 19 |75 95 110 [ns 20 |Fig.6
7 15 19 22 4.5
6 13 16 19 6.0
tw clock pulse width 80 |19 100 120 ns 2.0 |Fig8
HIGH or LOW 16 |7 20 24 4.5
14 |6 17 20 6.0
tw set or reset pulse width (80 (19 100 120 ns 2.0 |Fig.7
Low 16 |7 20 24 45
14 |6 17 20 6.0
trem removal time 30 |3 40 45 ns 2.0 |Fig.7
sel or raset 6 1 8 9 4.5
5 1 7 8 6.0
tsu set-up time 60 (6 75 90 ns 20 |Fig6
nD to nCP 12 |2 15 18 45
10 2 13 15 6.0
t hold time 3 -5 3 3 ns 2.0 |Fig6
nCP to nD 3 |-2 3 3 4.5
3 -2 3 3 6.0
fnax maximum clock pulsa 6.0 |23 4.8 4.0 MHz {20 |Fig6
frequency 30 |69 24 20 45
B |82 28 24 6.0
1998 Feb 23 5




Philips Semiconductors Product specification

Dual D-type flip-flop with set and reset;

positive-edge trigger 7T4HC/HCT74

DC CHARACTERISTICS FOR T4HCT

For the DC characteristics see ‘74HC/HCT/HCUW/HCMOS Logic Family Specifications”.
Cutput capability: standard

lcc category: flip-flops

Note to HCT types

The value of additional quiescent supply current (Alec) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
nD 0.70
nRp 0.70
nSp 0.80
nCP 0.80

AC CHARACTERISTICS FOR 74HCT
GND=0V; t,=t =6 ns; Cp = 50 pF

Tams {°C) TEST CONDITIONS
TA4HCT
SYMBOL | PARAMETER UNIT | ...
+25 40 to +85 |40 to +125 ) WAVEFORMS
min. { typ. | max. | min, { max. | min. | max.

tpHL/ tpLn | propagation delay 18 35 44 53 ns 45 |Fig.6
nCP to nQ, nQ

teut/ ten | propagation delay 23 40 50 60 ns 4.5 |Fig.7
nSp to nQ, NQ

teu/ ten | propagation delay 24 140 50 80 ns 45 |Fig.7
nRp to nQ, nQ

tru/ trun | output transition time 7 15 19 22 ns 45 |Fig6

tw clock pulse width 8 {9 23 27 ns 45 |Fig.6
HIGH or LOW

tw set or reset pulse width {16 |9 20 24 ns 45 |Fig.7
LOW

tram removal time ] 1 8 9 ns 45 |Fig.7
set or reset

tau set-up time 12 5 15 18 ns 45 |Fig.6
nD to nCP

th hold time 3 -3 3 3 ns 45 Fig.6
nCP to nD

frnax maximum clock pulse 27 54 22 18 MHz |45 |Fig.6
fraquency
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Philips Semiconductors Product specification

Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC/HCT74

AC WAVEFORMS

- IpyL —ned FpLH
nQ OVTPUT V.."'

L-l'rm_ -l T

The shaded areas indicate when the input is permitted to
change for predictable output performancs. b OUTPUT Vit
(1) HC :Viy=50%;V,=GND to Vce.

HCT: ¥ =13V;Vi=GND o 3 V.,

TLH ETHL
TZERLS i (1] ==l tpyy

Fig.6 Waveforms showing the clock (nCP) to output (nQ, nQ) propagation delays, the clock pulse width, the nD
to nCP set-up, the nCP to nD hold times, the output fransition times and the maximum clock pulse

frequency.

rell

nCP INPUT

q-tr-‘.rb
nSp INPUT X’VMW
| tram

] EK vt _Z

|t - —| tpyL |—
nQ QUTPUT Y

—=l| tpyy, y— —ltpy | =—

(1} HC :Vuy=50%, V| = GND to Vcc.
HCT: V=13V, Vi=GND 1o 3 V. w8 OUTPUT Vil

G350

Fig.7 Waveforms showing the set (nSp) and reset (nRp) input to output (nQ, nQ) propagation delays, the set
and reset pulse widths and the nRp, nSp to nCP removal time.
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Philips Semiconductors Product specification
Dua.I.D-type fhp.-ﬂop with set and reset; 74HC/HCT74
positive-edge trigger

PACKAGE OUTLINES

DIP14: plastic dual in-line package; 14 leads (300 mil} SOT27-1

|-=— seating plane

]

‘rﬁﬁ.

ﬁﬁﬁ$

pir 1 index i
>
LS LS 3D 0 AN Y
1
2
1 7
] 5 10 mm
[ MEET B PR I TR N S T |
scale
HMENSIONS {inch dimensions are derived from the original mm dimensions)
n
unr | A | A Az by c | oW | EM | o o L Me | My | ow | 20
.73 0.53 0.36 19.50 6.48 3.60 825 10.0
mm | 42 | 051 | 32 | 43 | g3 | g23 | tass | 620 | 2™ | 762 | 305 | 780 | 83 | 0254 22
0.0688 | 0.021 | 0.014 | 0.77 0.26 0.14 0.32 0.39
Inches 0.17 0.020 0.13 0.044 | 0.015 | 0.000 0.73 0.24 0.10 0.30 042 0.31 0.33 .01 0.087
Note
1. Piastic or meatal protrusions of 0.25 mm maximum per skle are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION EC JEDEC 1Al PROJECTION
e B T
$0T27-1 050G04 MO-001AA =3 @ 050311
1998 Feb 23 8



Philips Semiconductors

Product specification

Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC/HCT74
S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
D —— 5 e—— E ——ep—]A]
! // 1 ~ N

pin 1 index

/ { e
) ! i LD
BEUHHER, i
oy
b 25 5 mm
[ 'S AT VOO WU WS I TR WS T T |
scale
DIMENSIONS {inch dimensions are derived from the criginal mm dimensions)
A
UNIT | o | Ar | A2 | A3 | Bp | ¢ | D EM | o 1 He | L | Lpj Q@ | v | w |y zM | @
025 | 145 049 | 026 | 875 | 40 6.2 10 | 07 07
mm | 175 | 0% | 125 | 925 | 036 | 019 | 85 | 38 | 727 | 58 | V05| o4 | 06 | 025|025 01 | g3 | e
0.010 | 0.057 0.018 [0.0100[ 0.35 | 0.16 0.244 0.039 | 0.028 ooz | ©°
inches | 0.089 | o oo | .04 | 991 | 0014 |0.0075| 034 | 015 | 9050|0208 | 9047 | gote | 0024 | 001 | 001 | 0004 5gyp
Nots
1. Plastic or meta protrusions of 0.15 mm macdmum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
SOT106-1 O6EOBS MS-012A8 =36 A
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Philips Semiconductors Product specification

Dual D-type flip-flop with set and reset;

" , 74HC/MHCT74
positive-edge trigger
S80P14: plastic shrink small outline package; 14 leads; body width 5.3 mm 8073371
D - E ——{ A}
! . < \

, l NN \
witliiniin L I
R c ri ! . N N
1] He A =

+-Z

UELLELE)

0 25 ? mm

DIMENSIONS {mm are the criginal dimensions)

UNT | A LA | A | A b | e [DM I EM | e [ He L [ @ | v | w |y [20] e
mm | 20 (020|180 |azs | 032 | 0201 88 | &5 |oes| 72 | vas| e | 07 [ 02 [0 ] 01 |55 | @
Note
1. Plastic or metal protrusions of .25 mm maximum per side are not included.
s
VERSION IEC JEDECREFERENCE ElAJ PROJECTION 8SUE DATE
SOT237-1 MO-150AB = & oo
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Philips Semiconductors Product specification

Dual D-type flip-flop with set and reset;

positive-edge trigger 74HC/HCT74
TSS0P14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm $OT402-1
o - e—— E————b—{A]
L
i LJ -'/ E\\}
) 1 cr| I j\\ ./)'
— - e
*I b4
14
518ae"
! ¥
| N e} A )
pin 1 Imliex l Ay ‘ h ‘ l

XS] i e

il ﬂ*Lp“*

bt [

T,

? 2|5 5mm
) ]
scale
DIMENSIONS (mm are the original dimensions)
A
UNT || Ay Az [ As [ Bp | ¢ | DWIE@] o [ He | L Ll @ | v ow |y FAL A
0.15 | 0.95 030 | 0.2 6.1 4.5 6.6 075 | 04 0.72 g°
mm 1 110 | ooe | oso | ©25 |09 | 01 | a9 | 43 (085 | g2 | 10 |os0| 03 | 9% (013 | O | g3 | oo
Notes
1. Piastic or melal protrusions of 0.15 mm maximum per side afe not included.
2. Plastic Interead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
DTt 2~
SOT402-1 MO-153 == @ 050404
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Dual D-type flip-flop with set and reset;

positive-edge trigger

7T4HC/HCT74

SOLDERING
introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering iCs can be found in

our IC Package Databook” (order code 9398 652 90011).

piP
SOLDERING BY DIPPING OR BY WAVE

The maximum permissible temperature of the solder is
260 °C; solder at this temperature must not be in contact
with the joint for more than 5 seconds. The total contact
time of succassive solder waves must not exceed

5 seconds.

The device may be mounted up to the seating plans, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tsiy max)- If the
printed-circuit board has been pre-heated, forced cooling
may be necessary immediately after soldering to keep the
temperature within the permissibie limit.

REPAIRING SOLDERED JOINTS

Apply a low voltage soldering iron (less than 24 V) to the
lead(s) of the package, below the seating plane or not
more than 2 mm above it. If the temperature of the
soldering iron bit is less than 300 °C it may remain in
contact for up to 10 seconds. If the bit temperature is

between 300 and 400 °C, contact may be up to 5 seconds.

S0, SSOP and TSSOP
REFLOW SOLDERING

Reflow soldering techniques are suitable for all SO, SSOP
and TSSOP packages.

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be appfied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
mathod.

1998 Feb 23

Typical reflow temperatures range from 215 to 250 °C.
Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C,

WAVE SOLDERING

Wave soldering can be used for all SO packages. Wave
soldering is not recommended for SSOP and TSSOP
packages, because of the likelihood of solder bridging due
to closely-spaced leads and the possibility of incomplete
solder penetration in multi-lead devices.

If wave soldering is used - and cannot be avoided for
SSOP and TSSOP packages - the following conditions
must be observed:

» A double-wave (a turbuient wave with high upward
pressure followed by a smooth laminar wave) soldering
technique should be used.

¢ The longitudinal axis of the package footprint must be
parallel to the solder flow and must incorporate solder
thieves at the downstream end.

Even with these conditions:

+ Only consider wave soldering SSOP packages that
have a body width of 4.4 mm, that is
SS0P16 (SOT369-1) or SS0P20 (SOT266-1).

« Do not consider wave soldering TSSOP packages
with 48 leads or more, that is TSSOP48 (SOT362-1)
and TSSOP56 (SOT364-1).

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

REPAIRING SOLDERED JOINTS

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V} applied to the fiat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one operation within 2 to 5 seconds between

270 and 320 °C.



Philips Semiconductors Product specification

Dual D-type flip-flop with set and reset;
| D-type flip-flop : 74HC/HCT74
positive-edge trigger

DEFINITIONS
Data sheet status
Obijective specification This data sheet contains target or goal specifications for product development.
Prefiminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

"| Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not impiied. Exposure to limiting values for extended periods may affect device reliability.

Application information
Where application information is given, it is advisory ant does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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Philips Semiconductors Product specification
. . . ]

Dual 2-to-4 line decoder/demultiplexer 74HC/HCT139

FEATURES GENERAL DESCRIPTION

» Damultiplexing capability The 74HC/HCT 139 are high-speed Si-gate CMOS devices
, y and are pin compatible with low power Schottky TTL

* Two independent 2-10-4 decoders (LSTTL). It is specified in compliance with JEDEC

Muttifunction capability standard no. 7A.

Active LOW mutually exclusive outputs The 74HC/HCT 139 are high-speed, dual 2-to-4 line
_— decoder/multiplexers. This device has two independent

Output capability: standard decoders, each accepting two binary weighted inputs

leo category: MSI (nAg and nA,) and providing four mutually exclusive active
LOW outputs (nYy to n¥3). Each decoder has an active
LOW enable input (nE).
When nE is HIGH, every output is forced HIGH. The
enable can be used as the data input for a 1-to-4
demultiplexer application.
The “139” is identical to the HEF4556 of the HE4000B

family.
QUICK REFERENCE DATA
GND =0V, Tamp=25°C; ;= =6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tery/ triH propagation delay CL=15pF; Vec =5V
nAato nY, 1 13 ns
nEj to nY, 10 13 ns
Ci input capacitance 35 35 pF
Cep power dissipation capacitance per multiplexer | notes 1 and 2 42 44 pF

Notes

Cep is used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x Vg2 x i + X (Cy x Vige? x f,) where:

f; = input frequency in MHz

f, = output frequency in MHz

¥ (Cp x Vee? % fo) = sum of outputs

C_ = output load capacitance in pF

Vee = supply voltage in V

For HC the condition is V) = GND o Ve
For HCT the condition is Vi = GND to Ve - 1.5V

—

r

APPLICATIONS

* Memory decoding or data-routing
+ Code conversion

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information™
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Philips Semiconductors Product specification

Dual 2-to-4 line decoder/demultiplexer 74HC/HCT139
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,15 1E. 2E enable inputs (active LOW)
2,3 1Ag, 1A4 address inputs
4,56,7 1Yy 10 1Y outputs (active LOW)
8 GND ground {0 V)
12,11, 10,9 2¥ to 2Y5 outputs {active LOW)
14,13 2Ag, 2A address inputs
16 Vee positive supply voltage
Wit U (78] ec
1Ag E E 25 .
14, E E.‘-] 2hg 2 s
3~ '
1ot 5% 3] 244 7
1% [4] [12] 2V n
1%, 3] [11] 7¥1 " — "
¥ [7] 0] 32 Yior :"
oo [ [7] 2%
br L] TIheREL
Fig.1 Pin configuration. Fig.2 Logic symbol,

F Iu I”
E‘ Iu Iu
E -
W N = D

L
Bl

—

F
¥

(b)

Fig.3 1EC logic symbol.
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Dual 2-to-4 line decoder/demultiplexer 74HC/HCT139

u—te Caul .

14y DECODER 2v.

3 1]
av

g

bed M

Fig.4 Functional diagram.

FUNCTION TABLE
INPUTS OuUTPUTS
nE nAy nA4 n?o ﬂv1 I’I?z n?3
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L
Notes
1. H = HIGH voltage level
L = LOW voltage level
X = don’t care
Do {o{o—v
oo
oo
—Do—]
a1 Do
Fig.5 Logic diagram (one decoder/demultiplexer).
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Dual 2-to-4 line decoder/demultiplexer 74HC/HCT139

DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCUHCMOS Logic Family Specifications”.

Cutput capability: standard
lcc category: MSH

AC CHARACTERISTICS FOR 7T4HC
GND =0V, t,=f=6ns; C_= 50 pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | v, |WAVEFORMS
+25 40 to +85 | 40 to +125 V)
min. | typ. | max. | min. | max. | min. | max.
ropagation dela 39 | 145 180 220 20
lten | POy 14 |20 36 4 |ns |45 |Figs
n 1 |25 31 38 6.0
agation dela 33 1135 170 205 2.0
tel/ teun "I’%ptfnv y 12 |27 34 41 |ns |45 |Fig7
n 10 |23 29 35 6.0
output transition R 3 9% 110 2.0
troaf tron ﬁr‘:lg 7 |15 19 22 ins |45 |Figs6and?
6 |13 16 19 6.0
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Duat 2-to-4 line decoder/demulitiplexer 7TAHC/HCT139

DC CHARACTERISTICS FOR HCT

For the DC characteristics see "74HC/HCT/HCU/HCMOS Logic Family Specifications’.
Quiput capability: standard

lce category: MSI

Note to HCT types

The value of additional quiescent supply current (Alce) for a unit Ioad of 1 is given in the family specifications.
To determine Ale per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
1A, 0.70
2A, 0.70
nE 1.35

AC CHARACTERISTICS FOR 74HCT
GND =0 V; y= ;=6 ns; C_ = 50 pF

Tamb {°C) TEST CONDITIONS
T4HCT
SYMBOL | PARAMETER UNIT Vee WAVEFORMS
+25 —40 to +85 | —40to +125 )
min. | typ. | max. | min. | max. | min. | max.
propagation delay |
tor ! tLn A, to ¥, 16 |34 43 51 ns 45 {Fig8
propagation delay i
teuL/ teLn nE 1o h ¥, % (34 43 51 ns 45 |Fig.7

output transition

time 7 15 19 22 ns 45 |Figs6and7

trad/ tnun
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Dual 2-to-4 line decoder/demultiplexer 74HC/HCT139

AC WAVEFORMS

nA, INRUT vyt

L tPLH

0¥, OUTPUT vy '

7T80088 YrHy -— - YTLH

(1} HG :Vy=50%: V| = GND fo Vce.
HCT: Vi = 1.3V; V= GND to 3 V.

Fig.6 Waveforms showing the address input (nAp) to output {n'Y,) propagation delays and the output transition

times.
n€ weut vy ¥ f
TP - tpLH

n¥, ouTPUT Vi

1200089 3 P R B [ SR

1y HG Vi = 50%; V)= GND o Ve,
HCT: Vy =13V, V,=GNDto 3 V.

Fig.7 Waveforms showing the enable input (nE) to output (nY,,) propagation delays and the output transition
times.

PACKAGE OUTLINES
See “74HC/HCT/HCUHCMOS Logic Package Cutlines”,
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