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B.1

Lampiran G(E) DATA for 27X2"Nal(T1) Scintillation detector
Channe! No. | Passing Rate G(E) Value Energy EPROM DATA | EPROM DATA
%1 [uR/hicpm*10E-2] [KeV] Decimal Hex-Decimal
0 100.000 0.88620 3000 4085 - - FFF
1 96.609 0.88274 2980 4063 FE3
2 99.219 0.87928 2960 4040 FC8
3 98.828 0.87581 12940 4013 FAD
4 98.438 0.87235 2920 3986 Fo1
5 98.047 0.86889 2900 3959 F76
6 97.656 0.86543 2880 3931 F5B
7 97.266 0.86197 2860 3904 F3F
. 8 96.875 0.85851 2835 3870 F1D
9 96.484 0.85504 2815 3842 F02
10 $6.094 0.85158 2795 3815 EE7
11 95.703 0.84812 2775 3788 ECB
12 95.313 0.84466 2755 3761 EBO
. 13 94,922 0.84120 2730 3726 EBE

14 94.531 0.83774 2710 3699 E73
15 - 94,141 0.83427 2690 3672 - ~E57
16 93.750 0.83081 2665 3638 E33
17 93.359 082735 |- 2645 3610 E1A
18 92,969 0.82389-——}- 2625 . 3583 DFE
19 92.578 0.82043 - | 2600 35497

20 92,188 0.81697 . 2580 - 3522 . DC1
21 91.797 0.81350 ' 2560 3494 DAS
22 _ 91.406 0.81004 2535 3460 . Ds4

23 91.016 0.80658 2515 3433 D68
24 90.625 0.80312 2495 3406 D4D
25 90.234 - 0.79966 2470 - 3372 D2B
26 89.844 0.79620 2450 3344 D10
27 89.453 0.79273 2430 - 3317 CF4 :
28 89.063 0.78927 - 2410 3290 cD9
29 88.672 0.78581 . 2385 3256 CB7
30 88.281 0.78235 2365 3228 CoC
31 87.891- 0.77888 2345 . 3201 ~ C80
32 87.500 0.77543 2320 . 3167 C5E
33 87.109 0.77196 2300 3140 C43
34 86.719 0.76850 2280 3112 -C28 .
35 86.328 0.76504 2260 " 3085 coC
36 85.938 0.76158 2240 3058 BF1
37 85.547 0.75812 2220 3030 BD6’
38 85.156 0.75465 2200 -3003 BBB
39 84.766 0.75119 2180 2976 BOF
40 84.375 0.74773 2160 2048 B84
41 83.984 - 0.74427 2150 2935 B76
42 83,504 0.74081 2120 2894 B4D
43 83.203 0.73735 2100 28687 Ba2
44 82.813 0.73388 2080 2839 B17
45 82.422 0.73042 2060 2812 AFB
48 82.031 0.72696 . 2045 2791 AE7
47 81.641 0.72350 2025 - 2764 ACC
48 81.250 0.72004 2005 2737 ABO
49 80.859 0.71658 1990 2716 ASC
50 80.469 0.71311 1970 2689 A81
51 80.078 0.70865 1955 2669 ABC

- 52 79.688 0.70619 1935 2641 A51-
53 79.297 0.70273 1920 2621 A3C

At




G(E) DATA for 2"X2"Nal(TT} Scintillation detector

B.2

54 78.906 0.69927 -~ 1800 2584 A21
55 78.516 0.69581 1885 - 2573 ACD
56 78.125 0.69234 1865 2546 9F1
57 77.734 0.68888 " 1830 2526 gbD
58 77.344 0.68542 1835 2505 acs
59 76.953 0.68196 1820 24384 9B4
60 76.563 0.67850 1805 2464 9gF -
61 76.172 0.67504 1785 2437 984
62 75.781 0.67157 1770 24186 870
63 75.391 0.66811 1755 2396 958
64 75.000 0.66465 1740 2375 947
€5 74.609 0.66118 1725 2355 932
66 74.219 0.65773 1715 2341 924
67 73.828 - 0.65426 1700 2321 810
68 73.438 0.65080 1685 2300 8FC
69 73.047 0.64734 1670 2280 8E7
70 72.856 0.64388 1655 2259 8D3
71 72.266 0.64042 1640 2239 EBE
72 71.875 0.63696 1630 2225 880
73 71.484 0.63348 1615 2204 84C
74 71.084 0.63003 1600 2184 888
75 70.703 0.62657 1590 2170 _87A
76 70.313 “0.62311 1575 2150 865
78 69.531 0.61619 1550 - 2118 843
79 69.141 0.61272 1540 2102 a3e
80 68.750 0.60926- 1525 2082 821
81 68.358  0.60580 1515 2068 - "~ 813
82 67.869 0.60234 1500 2048 7FF
83 67.578 0.59888 1480 2034 71 .
84 67.188 0.58542 . 1480 2020 7E4-
85 66.797 0.59185 1465 2000 7CF
86 66,406 0.58849 1455 1986 7C2
87 66.016 0.58503 1445 1972 784
88 65.625 0.58157 1430 1852 79F
89 65.234 0.57811 1420 1938 792 -
90 64.844 © 0:57465 1410 1925 784
N 64.453 0.57118 1400 1911 777
92 64.063 0.56772 1380 1897 769
93 63.672 0.56426 1380 . 1884 758
94 63.281 0.56080 1370 1870 TAE
85 62.891 0.55734 1355 1850 739
96 62.500 0.55388 1345 1836 728
97 62.109 0.55041 1335 1822 71E
98 61.719 (0.54685 1325 1809 710
29 61.328 0.54348 1315 1795 702
100 60.938 0.54003 - 1305 1781 6F5
101 60.547 0.53657 1295 1768 B6E7
102 60.156 0.53310 1285 1754 B6DA
103 58.766 0.52964 1275 1740 6CC
104 59.375 0.52618 1270 1734 8C5
105 58.984 0.52272 - 1260 1720 - B6B7
106 58.594 0.51926 1250 1706 BAA
107 58.203 0.51580 1240 1693 69C
108 57.813 0.51233 1230 1679 68E
109 57.422 0.50887 1220 1665 681




G(E) DATA for 2"X2"Nal(TI) Scintillation detector

B.3

57.031

110 0.50541 1210 - 1652 673
111 56.641 0.50195 1205 - 1645 66C
112 56.250 0.49849 1195 4631t~ |- 65F
o3 —-| 55859 | 0.49503 1185 1618 651

‘114 55,469 0.49156 1175 1604 6843
115 55.078 0.48810 1170 1597 83D
116 54.688 0.48464 1160 1583 62F -
117 54.297 0.48118 1150 1570 621
118 £3.906 0.47772 1140 1556 614
119 53.516 0.47426 11356 1549 G0k
120 53.125 0.47079 1125 1536 S5FF
1214 52.734 0.46733 1115 1522 5F1
122 52.344 0.46387 1110 1515 SEB

123 51.953 0.46041 1100 1502 500
124 51.563 0.45695 1090 1488 5CF
125 51,172 0.45349 1085 1481 5C8
126 50.781 0.45002 1075 1467 588
127 50.391 0.44656 1065 1454 SAD

- 128 50.000 0.44310 1060 1447 . SAB
129 49,608 - 0.43964 1055 1440 SAQ
130 49.219 0.43618 1045 . 1426 592
131.- 48.828 .. 0.43271 1035 1413 584

. 132 48.438 0.42925 1030 1406 57D

B e Y'Y 7Y Y iy SR 0. 42579 4020 - - A392 e e B TD

134 47656 0.42233 1015 - 1385 569
135 47 266 0.41887 1005 1372 55B.
136 -46.875 0.41541 1000 1365 555
137 46.484 - 0.41194 980 1351 547 -
138 46,094 0.40848 . 985 1345 540
139 45,703 . 0.40502 975 1331 532
140° 45.313 0.401586 70 1324 52C
141 44,922 0.39810 965 1317 525
142 44,531 0.39464 955 1304 217
143 44 141 0.39117 950 1297 510
144 43.750 0.38771 940 1283 503
145 43.359 0.38425 935 1276 4AFC
146 42.969 0.38079 925 1263 4EE
147 42.578 0.37733 920 12356 4E7
148 - 42.188 0.37387 915 1249 4E0
149 41.797 0.37040 905 1235 403
150 41.406 0.36694 900 1229 4CC
151 41.016 0.36348 - 890 1215 4BE
152 - 40.625 0.36002 885 1208 488
153 40.234 0.35856 880 1201 481
154 39.844 0.35310 370 1188 4A3
155 39.453 0.34963 865 1181 48C
156 39.063 0.34817 860 1174 495
157 38.672 0.34271 850 1160 488
158 . 38.281 0.33925 845 1153 481
159 37.891 0.33579 840 1147 - 4T7A
160 37.500 0.33233 830 1133 46C
161 37.109 0.32886 . 825 1126 466
162 36.719 0.32540 820 1119 45F
163 36.328 0.32194 810 1106 451
164 35.938 0.31848 805 - 1099 44A
165 35.547 0.31502 300 1092 444




G(E) DATA for 27X2"Nal(Tl) Scintillation detector

166 35.156 0.31155 790 1078 436
167 34.766 0.30809 785 - 1072 42F
163 34375 0.30463 780 1065 428
169 33.984 0.30117 775 1058 o1
170 =—33504___ 0.29771 765 1044 414
171 33.203 0.29425 - 760 1037 40D
172 32.813 0.29078 755 103—__|__ 406
173 32.422 0.28732 745 1017 3F8 |-
174 32.031 0.28386 740 1010 3F2
175 31.641 0.28040 735 1003 3EB
176 31.250 0.27694 730 996 3E4
177 30.859 0.27348 720 983 306
178 30.469 0.27001 715 976 3CF
179 30.078 0.26655 710 369 309
180 29.688 0.26309 705 962 3C2
181 29.297 0.25963 695 949 3B4
182 28.906 0.25617 690 942 3AD
183 28.516 0.25271 685 935 3A7
184 28.325 0.24924 630 928 3A0
185 27.734 0.24578 670 915 392
186 27.344 0.24232 ~ 665 508 388
187 26.953 0.23886 660 901 384
188~ 26.563 0.23540 655 894 37E
Iooee | 26472 | 023194 | 645 | 880 . | 370 _ _|.
190 25.781 0.22847 540 874 369 '
191 25391 0.22501 635 867 362
192 25.000 0.22155 630 860 358
193 - 24.609 " 0.21809 625 853 355
194 24219 " 0.21463 615" 839 347
195 23.828 0.21116 610 833 340
196 23.438 0.20770 605 826 -339
197 23.047 0.20424 600 819 333
198 22.656 0.20078 590 805  _ 325
199 22.266 0.19732 585 799 - 31E
200 21.875 0.19386. 580 792 317
201 21.484 0.15039 575 785 310
202 21.054 0.18693 570 778 30A
203 20.703 0.18347 560 764 2FC
204 20.313 0.18001 -~ 555 758 2F5
205 19.922 0.17655 550 751 2EE
206 19.531 0.17309 545 744 2E7
207 19.141 0.16962 535 730 2DA
208 18.750 0.16616 530 723 2D3
209 18.359 0.16270 525 717 2CC
210 17.9689 0.15924 515 703 2BE
211 17.578 0.15578 510 696 288
212 17.188 0.15232 505 689 2B1
213 16.797 0.14885 500 583 2AA
T 214 15.406 0.14539 490 669 29C
215 16.016 - 0.14193 485 662 296
216 15.625 0.13847 480 655 28F
217 15.234 0.13501 470 642 281
218 14 844 0.13155 465 635 27A
219 14.453 0.12808 460 528 273
220 14.063 0.12462 450 614 266
221 13.672 0.12116 445 607 25F




G(E) DATA for 2"X2"Nal(TT) Scintillation detector

BS

222 13.281 0.11770 440 601 258
223 12.891 0.11424 430 - 587 24A
224 12.500 0.11078 425 580 244,
225 12.109 0.10731 415 566 - 236
226 11.719 0.10385 410 560 22F
227 11.328 0.10039 400 546 222
228 10.938 009693 335 539 21B
229 10.547 0.09347 390 532 214
230 10.156 0.09000 380 519 206
231 9.766 0.08654 370 505 1F9
232 . 9.375 0.08308 365 498 1F2
233 8.984 0.07962 355 485 1E4
234 8.594 0.07616 350 478 1DD
235 8.203 0.07270 340 454 1D0
236 7.813 0.06923 330 450 1C2
237 7.422 0.06577 320 437 1B4
238 7.031 0.06231 310 423 1A7
239 6.641 0.05885 300 410 199
240 6.250 0.05539 290 396 188
241 5.859 0.05193 280 382 17E
242 5.469 0.04846 270 369 170
243 5.078 0.04500 260 355 182
244 4.688 0.04154 245 334, 14E

245 | _ 4297 |_.. .. 003808____ | _ 235 V324t 140} . .-
246 3.906 " 0.03462 220 300 12C

- 247 . 3.516 - 0.03116 205 280 117
248 - 3125 . 0.02769 . 190- 259 103"
249 2.734 - 0.02423 170. - . 232 . E8 . -
250 2.344 0.02077 150 205. . cC
251 1.953 0.01731 130 177 - B1
252 1.563 0.01385 110 150 ° 96
253 1.472 0.01038 90 123 7A
254 0.781 0.00692 90 123 7A
2585 0.391 0.00346 90 123 - 7A
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Lampiran C.1. Data Karakteristik EPROM 2732

C.1.1

GENERAL DESCRIPTION

4096-word x 8-bit U. V. Erasable and
Programmable Read Only Memory

The 2732A is a 4096-word by 8-bit erasable and electri-
cally programmable ROM. This device is packaged in a
24 pin dual-in-line package with transparent fid,

The wransparent Tid on the package aflow the memory
content to be erased with ultraviolet light.

FEATURES

® Single Power Supply ....vcvvevnnnan +5V +5%
» Simple Programming Program Voltage: +21V D.C

Program with one 50ms Pulse’

@ SEAUE voreneeiruniinaaeens No clocks Required
s Inputs and Qutputs TTL Compatible During Both
Read and Program Mode

» Absolute Max. Rating of Viep Pin.......... 26.5v
o Low 'Stand-by Current . ............ 35mA [max)

PIN CONNECTION
Ej.—-v—l \ MODE SELECTION
aml ) Vi
l.E E [N
) ‘E R o Pins { CE | OErver viee Cutputs
o @ | MODET T g R0 T 2 ] @ g
0 [E) e Read vie | ve +5 | Dow
s MEL]
: E %G Stend by Vi | Dot Care | +5 | Highz
[ 7] o Program viL Ver +5 Din
..,E (1] Program Verify Vit ViL +5 Downt
w i 11w Program Inhibit | Vi | Vee +5 | High2
u.E En. )
I m E]m
{Top View)
BLOCK DIAGRAM
(1310
Ll & A
OE/vm 00— Prueriowm &
{E o— Frog. Lexx hipa
Hullers
’9‘—‘ +
o— D“L" : ¥ Cauing
Ot e -
A= An § ot :
o—t X A2TEN bt
o— Uernder FAPROA Maten
o—
&t -
\0—- »
-




Lampiran C.2. Data Karakteristik AD7541A C2.1

ANALOG
DEVICES

CMOs
12-Bit Monolithic Multiplying DAC

AD7341A

FUNCTIONAL BLOCK DIAGRAM

FEATURES
improved Version of AD7541

fuli Four-Quadrant Multiplication Vace l0ki: 30K e
12-Bit Linearity {Endpeint) o S oo . .
All Parts Guaranteed Monotonic ! 20k1r 320k
TTL/ICMOS Comrpatible jSl ; jz ;3 ‘su:
Low Cost ) . ) ! 4 e 47
Protection Schottky Diodes Not Required | | ! i T I T
Low Logic | Leak 1 B ™ Bd O oUTZ
gic Input Leakage ; : ! ; .
1 1 i | I_‘Pkn ouT1
(L l’ L———&" -1 Wy—O Aezepuack
GENERAL DESCRIPTION TSy ez o ot 12 sty

e Aoy, Peviees AP TEA o luw vzl hiph perlormnee
12-hit monolithic muluplymy digital-to-aualog conventer, 1o
fubricated using advanced, low noise, thin film on CMOS
techinulopy ad s available s stdard 1R-Fead D md o
20-1ermninal surlace mount puckuges.,

HIGITAL HPUTS (DTLTTIIEMNOS COMPATIBLE)

LOGIC: A SWITCHIS CLOSED TO gy FOR
1TS DIGITAL INPUT IH A "HIGH" STAYE.

PRODUCT HIGHLIGHTS
Compatibility: The ADT5414 ¢

CThe ADT7341A ds fanctionally and pin compaiible with the in-
dustry standurd AD7541 device and offers improved specifica- -
tions and performance. The improved design ensures thart the
device is latch-up free so no output protection Scheatky diodes
are required.

an be used as o dicect rephice-
ment for any AD7541-type device. As with the'Analog Devices
AD7541, the digital .oputs are TTL/CMOS comparible and
have been designed o have at i A maximum input current
requirement so as 00t to load the driving circuitry.

This new device uses laser waler rrimming 10 provide idl 12-bi

Improvements; The AD7311A offers the tollewing improved
endpoint lincarity with several new bigh perfurmance prides.

specilications vver the AD7341:

1. Gain Error for all prades lus been reduced with preminm

ORDERING GUIDI! grade versions having o maximum gain error of £3 LY,

T ; Relutive Guin e 2. Gain Error temperature coetlicient has beea reduced o
Temperature Accuracy Error Package 2 ppm/°C rypical and 3 ppm™~C maximun.

Model? , | Ta = +25C | Options* - N o :
‘“"dl_'] Range T to Taax [Ty = +25% 0““\""-3- 3. Digital-to-analog charge injection energy for this new device
:3;31:?\% ({;‘f(: to :;gﬁg . ﬂr;g[{};B %? ig:i f{:: is typically 20% less than the standard AD7541 par..

& it S P (4] . oLy P 2 - MN-G e

AD7541A]P | 0°C o +70°C £LLSB 16 P-204 4. Latch-up proof.

ADT3d1¢ °C o +707 11/2 LSB 11 P-204 = N - . . . .
:g;;ji:{ig g.,g :: +.',g.,§ |12 LSB k1 R-18 3. Improvements in kaser wafer rimming provides 172 LSB mu
”:.\[)7-3.-;1_-\,\Q -25°C (o +85°C 111158 +61S3 Q-18 fliﬂ'eren[iul nonlim:ari:ry for top grade devices over the oper
ADT54148Q | -25°C w0 +85°C  {11/2LSB 11 LSB Q-18 ing temperature range (vi. 1 LSB on older 7341 types).
’:g;f:::ﬁ% “?g:g :‘: :::;:g i;!;'SIgB ifl’ ig;: 3:: 6. All grades are guaranteed monotonic 1o 12 bits over the

h 4 -J { - - el . .

ADTSIIASE | -35°C 10 +125°C [411.5B 16158 [E-20a Opering temperature range.

ADEALATE | =550 i b 12570 [VIZESE 11 1sE Eooa

MIFPES
Panulog Devices reserves the nghit weslop either vernaniv (1 08) vt (03 Iy
hermetic packages.

“Fo order MIL-STE-FRI, Class B process paits, add /8838 to pant nuisber. Coantaze

local sales office for military daga sheet.
2 = Leadless Ceramic Chip Carrier; N = Plastic DIP; P = Plastic Lesled Chip
Canrder; @ = Cendip; R = Simall Owdine 125, ’

REV.8

Information furnished by Analog Duvices is believed 10 Lu sccurate an

d

reliable, However, no responsibility is assumed by Analog Duvices for its

uso, nor for any infringements of patents or othor rights of hind panias
which may resull from its use, No license is granted by implication or

-otherwise under any patent or patent rights of Analay Devices.

One Technology Way, P,0. Box 9106, Norwood., MA 02062-9108, WL.5.A.
Tek 617/329-4700
Fax: 617/326-8703

World Wide Wel Site: hitp:/fwww.analog.com
© Analog Devices, Inc., 15937




AD7 541A"‘SPEC | FI CATI DNS (Vop= +15V, Vage = +10 V; OUT 1 = BUT 2 = GND = 0V unless otherwice noted)

Ta= Tas=
Parameter Version +25°C T, Taax' | Units Test Conditions{Coraments
AUCUHRACY
Reselution Al 12 12 Bits
Relztive Accuraey I VL9 1 +t1 158 max ki LSB = 20.024% of Full Seale
BT +1/2 +1/2 LSB max 172 1.SB = £0.012% of Full Scale
Diflerential Nonlinearily LAS 1 +1 LSB max All Grades Guarameed Monownie
¥X,B,T +i2 172 LSB max 10 12 Bits, Ty 10 Typax-
Gain Eeror L. AS *H +8 L.SB max Measured Using Internal Ryy and Includes
K,B, T +3 5 LSB max Efiect ol Leakage Cuerent and Gain TC.
Gzin Error Can Be Trimmed 10 Zero.
CGain Temperature Coellicient®
AGan/ATTemperature All 3 3 pp/*C max Typical Value Is 2 ppm#C.
Quiput Leakage Current
QUTI {Tin 1) LK +5 *10 nA max Al Digital Inpuis = 0 V.
AB +5 +10 nA max
5T +3 +200 nA max
OUT2 (Pin 2} LK 13 +10 nA max Al Digial Inputs = Vi,
. A [ g THRTITEY
s [ |l nA o
FLERENCLE tNPUT
_Input Resistance (Pin 17 10 GND) All 7-18 7-14 %£) minfmax Typical Input Resisiance = 11 k(L. '
: ) N ’ Typical Input Resistance Temperature
(.--ul'l"u'irul = ‘HH\ prpand” (
[)I(JIT’\L N[‘UT.‘) R e e L .. .
Vi (Input HIGH ant.q,c) All 2.4 2.4 ¥ min
Vi (lnput LOW Vohage) All .y 0.8 V miax ) .
lix (nput Cureene) All ti +1 e\ max Lagic Inpuis Are MOS Gates. Lv 3p (25°C = 1
Cix (Input Capaciianee)? All 4 B pF max Vi =20V
POWER SUPPLY REJECTION
\(, nnL\\’.m All RRIRIL H0L02 % per % max .l\ =k ) Fa
I* m\ft-.u SUPPLY ' .
Vi Range All EESTENT +5 e HID V min/V ainx Accuracy Ts Not Guaranteed Over This Ranue.
lorts Alb 2 2 ma mix AN Digital fnpus Vi, or V.
lnu 00 Ly nax

AC PERFORMANCE HARACTERISTICS

These Characteristics are included for Design Guidance only and are not stthject to test, V,m = +18V, V¥, = +10V except where noted,
mm = DUTZ = 6ND = OV, Dutput Amp is AD544 except where noted.

Al Digial Inputs 0 ¥ ar Vi,

Ta= Ta=
carameler Version' | +25°C Toux, Taax' | Units Test Conditions/Comments
PROPAGATION DELAY (From Digital Input OUT 1 Load = 100 O, Cgep = 13 pF.
Charge 10 90% of Final Analog.Ouiput} All 100 — ns typ Dagital Tnputs = 0 ¥V o Vo Vpp to BV
DEGTTAL TO ANATLOQG GEUTCH Vi 2 U VLA dieal inpots 0.V e Ny, ur
IMILSE Vs 100 0 V.
All 1oim — n¥Y-scowyp k;JM.‘. \\uru.l u -.m[, MmILE 301 as nulpu m\p%:lu
MU! lil LYING FEED HI(OU(:H | I{RORj )
(Vg 0 OUT) ; - All [ — mV p-p yp Vigr = 210V, 10 kHz sine wave.
. - ¥
OUTPUT CURRENT SETTLING TIME All G —_ 8 yp Tu 0.01% of [ubl-scale range.
' QUT 1 Luad = 10012, Cyep= 13 pla,
Du,u‘\l Inpuls =@ ‘l.r o Vm, or Vnu o n \
- QUTPUT GATACTITANCE T h T
Coury (R 1Y All 200 200 plF max “Digital Inputs
Conrr (P,illl 2} Al T 0 plF max =V
Caouia (l‘ing) All o 10 pl? muax Digital Inpus
Caur: (P.,in 2) All 200 200 pF max =Ny
NOTES

Femperstuce range us l'ullu“s I+ K verstons, 0"( w #7000 A, B oveasions,

(.u:rmh:d by design but pot preduction tested,

2500 o #8500 8, T veesialn s,

Ty minimize fecdthraugh in the ceramic package (Sulfix D) the user must griund the meial lid.

" Spevitications subjeer i change without nutice,

—2—

550t +1

250

REV.




C.2.3.

AD7541A

ABSOLUTE MAXIMUM RATINGS* * Operating Temperature Range
(T4 = 425°C unless otherwise noted) Commercial (J, K Versions) ............. 0°C o +70°C
VoptoGND ... .. T et +7V Industrial (A, B Versions) .. ... .. ... -25°C w +85"C
Vi to GND ... e e e 25V Extended (S, T Versions) ............. -353°C 1o +125°C
Vg to GND .....ooina o e enenreer e +25V " Storage Temperature . ....... ... ...... ~-65“C 10 +15LC
Digital Input Vollage o GND . ....... -0.3V,Vpp+ 03V f.ead Temperature (Soldering, 10secs) ........... +300°C
Ut i, OUT 2w GND ............ -0.3Y,Vy+ 03V *Stresses above these listed under Absolute Maximum Ratings may eause perm.:
Power Dissipntion (Any_ PﬂCk‘JgE) nent damage to the device. “This is a stress rating only; functional wperition of th
B T i £ 450 m\W¥ device at these or any other conditivns above those indicated in the uperation.
Derates above 757G o o v e e e 6 mWree scctinns uf this specificataon is not implicd. Exposure to absobule maximum caitin

conditions for extended perisds may affect device reliability,

CAUTION " e vt ey o
ESD (electrostatic discharge) sensitive device, Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection,
Although the AD7541A features proprietary ESD protection circuitry, permanent damage may
accur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD
prevagtions are reconinended to avoid performance degeadation or loss of functionality.

WARNING'

DSENS\TWE DE\HC =

TERMINOLOGY . QUTPUT LEAKAGE CURRENT

RELATIVE ACCURACY ~ Current which appears at QUL with the DAC loaded to all s
“Relative acciracy or endpoint nonlinearityis a measure of the or at QUT2 with the DAC decd to aff 1. :
maximum deviation from a straight line passing through the

endpoints of the DAC transfer function. It is measured after MULTIPLYING FEEDTHROUGH ERROR

adjusting for zero and full scale and is expressed in % of full- AC error due w capacitive feedthrongh from Vgyp terminal o
scale Tange or (sub)muliples of 1 LSB. - QU with DAC loaded 1w all Us.

DIFFERENTIAL NONLINEARITY OUTPUT CURRENT SETTLING TIME

Dillerentia) nonlineurity is the difference between the mcastrad Time required for the outpur funcion of e DAC to settle o
chinge aind the idvaf 1 TSB clunge benveen any 1wo adjacen within 1/2 LSB for o given digial input stimulns, te., 1o full
cudes. A specified dilterentiz! nonlinearity of &1 LYB max over scalu, '

1he operating temperature range insures monotomicily.
. PROPAGATION DELAY

GAIN ERROR ' This is 2 measure of the interal delay of e cireuit and is nes
~ Ciuin error is # measure of the output error between an ideal sured from the tme 2 digiial input changes to tie point at whic
DAC und the setnl deviee putput. For the ADT34A, wdeat the anadog cutput at QUTT reachies 90% of its final value.

nuXimum outpur is

B ‘ DIGITAL-TO-ANALOG CHARGE INJECTION (QDA)
4095 This ie - ame . s
) _ (Vier ) This is 2 measure of the amcunt of charge injected from the
14096 REF /- digital inputs to the analog outputs when the inputs change
Guin.error is adjustable to zero using external trims as shown in state. Itis usnally S_PFCiﬁEd as the areqs of the glitch in nV secs
l'tbun.s 4,5 nd 6. ) and 1s measured with Vi = GND and a2 Mode! 30K ay the

outpur op amp, Cl (phase compensation) = 0 pF..

PIN CONFIGURATIONS

*  DIPISOIC . . LCCC P , - PLCC
) 5§ 5 ol =
- - g 2w = 2w
~outt[i]e 18} Rreepaack dozc > 3 g g2 & £
‘ 32 1 2019
o ST FND
T L
al. 18] Vo (+ . i : Ly .
Gra E :1 bo {+} “ND 4 (] M Vo GNDj 4 e BHEN IB Vo
it 4 us) [4] ADTE41A 5] 017 12 rs0) BIT § {MSB) 5 AD7531A 17 BIT12{LSD) BT 4 (MSB}| 5 ADTSAA V7l BTz
 emr2 (5] -Topview [i] BiT 11 BITZ § toPvIEW  [IQ'E BIT 11 wr2(5] - heern
[Not to Scale} 8Ir3 7 {Not 10 Scate} 15 8IT 10 ToR vy
BiT3 [g] Exarr") mTaf7 {tiot to Scale) (75 i 10
) . aTd 8 14 8T 9 . .
. a7 12] BIT 8 _ . BIT4 hajeiro
. ersfej 1] et s s 10 11 12 13 T
. [T TR Y ﬂ m m
eivs 9] . o] By NC=NDCONNECT k.1 Z £ b P e ra
: &8 B & NC=NOCONNECT & r 2 £ E
=) D [ -1
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AD7541A

GENERAL CIRCUI'T INFORMATION

The shpdified YA cireuit is shown in Figire 1. An inverted
R-2R Lvdder siructure is wsed-=thar is, the binarily weipghted
currents are switched between the QUTT and QUT2 bus lines,
this maintuining a constant current in each ladder leg indepen-
dent of the switch state,

S

10k YOR{k T0k12
Vuer

512
J‘ A
i
i
T —0 OuT2
: O OUTH
- - I 10kst
e Regevback
é
UIT 1 {MASC) T2 2T BIT 12 (LSB)

IMGHAL INPH S QS ILACMDS COMPATILE )}
COGHE A SWITEN 15 CLORED 10y, FOIL
’ 112 LA AR 18P IHA TIIGHT STATL.
Figure 1. Functional Diagram (Inputs HIGH)

The input resistance at Vigy: (Higure 1) is always equal 10 Ry
{Rypr is the R/2R ladder characteristic resistance and is equal 1o

- yahie-*R™):-Since Ry ot the Vg pin-is constant; the reference -~

terminal can be driven by a reference voltage or a reference
current, ac or de, of positive or negative polarity. (If a current
source is used, a low temperaiure coefficient exrernal Ry is
recommended to define scale factor.)

EQUIVALENT CIRCUIT ANALYSIS

Vlie eqquivalent civenits for all ligicad fnpuats LOW 1Il l|l)‘ll.l|
inpts THGH are showa in l‘m‘:ru 2and 3. I Figure 2 wiil all
digital inpues LOW, the eeference current is switehed to OUL2.
The current source 1, gagacs is composed of surfuce and junc-
tion leakages to the substrate, while the 590 current source
represents 4 constant 1=bit current druin through the ternmina-
lion resistor. on the R-2R ladder. The ON capaditance of the
vuiput N-chunnel switch is 200 pL3, as shown on the OU'12
1erminal. Theé OFF switch capacitance is 70 plé, as shown on
T OUTY erminal. Analysis of the circuit for all digital inpurs
--IGH, as shown in Figure 3 is similar to Figure 2; however, the
ON switches are now on terminal QUT]1, henee the 200 pl7 at

that renninal.

————OFRFa
3.

O ouUT1
"m F
t @ LTy LIN. N "
- 15ki}

Yige O—‘Wv O 0uT2
'ﬂEs { @ lisosc '@ lLcarage zquF

LAk s

|
Figure 2. DAC Equivalent Circuit Alf Digital inpruts LOW

| 20 RFO

: R
A~ l5k!.l >
Vier O—VW i O OuT)
lggs . }@ lmss f@ hearace gzﬂoﬁ:
l O 0uT2

i

Figure 3. DAC Equivalent Circuit All Digital Inputs HIGH

b
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APPLICATIONS

UNIPOLAR BINARY OLPERATION

{2-QUADRANT MULTIPLICATION)

Figure 4 shows the anadog circuit connections required for uni-
polar binary (2-quadrant muliiplication) operation. With « de
reference voltage or current (positive or negative polarity) ap-
plied at Pin 17, the cirenit is 2 unipolar D/A converter, With an
ac reference voltage or cursent, the circuil provides 2-quadrant
multiplication {digitally coawolled attenuation). The input/
ougput relationship is shown in Tuble 11

R1 provides full-seale trim capability {i.e., load the DAC register
to 1F11 1111 1111, adjust RY for Vour = ~Vaer (4095/4096)).
Alernatively, Full Scale can be adjusted by omirring Rl and R2
and rimming the reference voltage magnitude.

C1 phuse compensation (10 pl¥ to 25 pI?) muy be required for
stability when using high speed amplifiers. (C1 is used to cancel
shie pode Tornsed by the DAC interial feediack resistnwe mud
mHpul cprenaace a0 OU),

Amplifier Al should be seleeted or winnned 1o provide Vi =
10% of the voltage resolution at Vourr. Additonally, the ampli-
fier should exhibit « biss current which is low over the emperi-
ture runge of interest (bias current-canses output offset at Vi
equal to I imes the DAC fzedback resistance, nominally 11 k).
‘The AD344L s a high spcud implanted FET input op amp with
low facmry trimmed Vos.

Yoo .
o fi2 .
VW
o Le
vlﬂ vm

outi{

oz (::‘

ormd o @Y apysaia

I‘:apF
e -~ v|}Il’l
™~
. -—- 4
. ,.,..E/
BaHD | AUSSIL

PINS 4-15 (SEE TEXT}

47 ANALOG
OIGITAL COMKON

OIT § — 8IT 12 GROUND

*REFER TO TADLE

Figure 4. Unipolar Binary Operation

Table I. Reéommendcd Trim Resistor Values vs. Grades

T.‘im

Resistor | JNAQ/SD | KN/BQITD
Rl 106 0 1000

R2 ATO 130

Table H. Unipolar Binary Code Table for Circuit nl'f-;igurc 4

Binary Number in DAC . T
MSB ILSH Analog Qutput, Voury
[ 4005

I i1l 1111 ”mGtl()(}.‘GJ
. 2048 )
1000 0000 0000 “Vin “1"0_9‘(;‘ =-1/2 Viu

. C 1)
0000 0000 o0l ‘ -Vin | 4096 |
neoon ooy [VEVRO R 0 Vol

REV. B
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DEVICES "~

C3.1

2.5V/3.0V
High Precision Reference

AD780

FEATURES

Pin-Programmable 2.5 V or 3.0 V Qutput
Ultralow Drift: 2 ppm/°C max

High Accuracy: 2.5 V of 3.0 V = 1 mV max
Low Noise: 100 nV/VHz

Noise Reduction Capability

Low Quiescent Current: 1 mA max
Qutput Trim Capability

Plug-in Upgrade for Present References
Temperature OQutput Pin

Series or Shunt Mode Operation (£2.5 Vv, £3.0V)

PRODUCT DESCRIPTION

The -AD780 is-an uitrahigh precision bandgap. reference voltage___.. . § e

which provides a 2.5 V or 3.0 V ourput from inputs between
4.0 V and 36 V. Low initial error and temperature drift com-
bined with Jow output noise and the ability to drive any value of
capacitance make the AD780 the ideal choice for enhancing the
performance of high resolution ADCs-and DACs and for any
general purpose precision reference application. A unique low
heddroom design facilitates a 3.0 V output from a 5.0 Vi 10%
input, providing a 20% boost to the dynamic range of an ADC,
over performance with existing 2.5 V references,

The AD780 can be used to source or sink up to 10 mA and can
be used in series or shunt mode, thus-allowing positive or nega-
tive outpurt voltages without external components. This makes it

suitable for virtually any high performance reference application.

Unlike some competing refercnces, the AD780 has no “region
of possible instability.” The part is stable under all load condi-
tions when a 1 pF bypass capacitor is used on the supply.

A temperature output pin is provided on the AD780. This pro-
vides an ourput veltage that varies linearly with temperature, al-
lowing the AD780 to be configured as a tempegature transducer
while providing 2 stable 2.5 V or 3.0 V output.

The AD780 is a pin-compatible performance upgrade for the
LTI019(A)-2.5 and the AD68Q, The latter is targeted toward
low power applications. :

The AD780 is available in twe grades in plastic DIP, SOIC and
cerdip packages. The AD7T80AN, AD780AR, AD780BN and
ADT80BR are specificd for operation from ~40°C to +85°C.
The AD7808Q and ADT7S0SQ/883B are specified for ~55°C to
+125°C operagion.

REV. A

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its
use,-nor for any infringements of patents or other rights of third parties
" which may result from its use. Mo license is granted:by implication or
otherwise under any patent or patent rights of Analdg Devices.

FUNCTIONAL BLOCK DIAGRAM

-

+Vin NC
& &
R L
AD780
% Rr10 % A1
+
ne {1
® .
- -
j R13
—AAA—— :B TRIM
L R16
R15
GND OfF SELECT
2.5V -NC
HE = MO CONNECT

o 3.0v- GND

PRODUCT HIGHLIGHTS
1. The AD780 provides a pin-prograrnmable 2.5 ¥V or 3.0V
output from a 4 V to 36 V input.

2, Laser rimming of both initial accuracy and temperature
coefficients results in low errors over lemperature without the
use of external components. The AD780BN has a maximum
variation of 0.8 mV from —40°C 1o +85°C.

3. For applications requiring ¢ven higher accuracy, an optional
fine-trim connection is provided.

4. The AD780 noisc is extremely low, gypically 4 gV p-p trom
0.1 Hz 16 10 Hz and a wideband spectral noise density of
typically 106 nV/NHz. This can be further reduced il desired,
by simply using two external capacitors,

5. The temperature output pin cnables the AD780 10 be config-
ured 25 a temperature transducer while providing a stable
output reference voltage.

One Tachnology Way, P.O. Box 3106, Norwood. MA 02062-9106, U.S.A,
Tel: 617/229-4700 ’ ’ . Fax: 617/325-8703
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Maximuom output voltage drift is puaranteed for all packages.
3.0 ¥V mode typically adds 100 pA to the quicscent current. Also, 1q increases by 2 AV above an input voliage of 5 V.

ADT80ANIARISQ AD7BOBN/BR
Parameter Min Typ Max Min Typ Max Units
QUTPUT VOLTAGE
2.5V Our 2.495 2.505 2.499 2.501 Volts
30V Qu 2,995 3.005 2.999 3.001 Volts
OUTPUT VOLTAGE DRIFT :
—40°C to +85°C , 7 3 ppm/°C
~55°C o +125°C 20 ppm/°C
LINE REGULATION
2.5V Output, 4 VS +Vp 36V .
T 1o Traax . 10 * v
3.0 V Ourput, 4.5 VS +Vpy €36 V
TMI.’N to TMAX ’ 10 * HVN
LOAD REGULATION, SERIES MODE
Sourcing 0 < lpyr < 10 mA . 50 * UV/mA
Tan 10 Taax ' 75 * uV/imA
Sinking -10 < oyt < 0 mA 75 * #V/mA
—40°C to +85°C 75 * uV/imA
-55°C 1o +125°C , 150 * HV/imA
LOAD REGULATION, SHUNT MODE
I < Ispuwr < 10 mA 75 * pHV/mA
QUIESCENT.CURRENT, 2.5.V.SERIES MODE?_|... e e e i e e e e e
—43°Cto +85°C ' S 075 ° 1.0 T * mA’
-55°C to +125°C 0.8 1.3 * * mA
MINIMUM SHUNT CURRENT . 0.7 1.0 * * mA
OUTPUT NOISE
0.1 Hzto 10 Hz 4 * ) UV p-p
Spectral Density, 100 Hz 100 * * nViNHz
LONG TERM STABILITY? 20 * tppm/1000 Hr
TRIM RANGE 4.0 * 1%
TEMPERATURE PIN
Voltage Output @ 25°C 500 560 620 * * * mV
Temperature Sensitivity 1.9 * mvrec
Quipur Resistance 3 * 28]
SHORT CIRCUIT CURRENT TQ GROUND 30 * ma
TEMPERATURE RANGE
Specified Performance (A, B} —40 +85 * * °«C
Operating Performance (A, B)! -55 +125 * * *C
Specified Performance (S) -55 +i25 * * °C
Operating Performance (S) -55 +i25 * * °C
NOTES

“Fhe long term stability specification is noncumulative. The deift in subsequent 1090 he. periods is significantly lowee than in the first 1800 kr. period.
“The operating temperature range is defined as the temperature exteemes at which the device will ssill function. Paets may deviate from their specified performance

outside their specified temperature range.

*Same as ADTBOAN/AR/SQ specification.
Specifications subject to change without natice.

CAUTION

accumulate on the human body and test equipment and can discharge without detection.
- Although the AD780 features proprietary ESD protection circuitry, permanent damage may

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readil'y ) N AP
WARNING! @

. aceur on devices subjected to high cnergy -clectrostatic discharges. Thcrcfnrp, proper ESD
* precautions are recommended [o avoid performance degradation or loss of functionality.

—2-
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ABSOLUTE MAXIMUM RATINGS*

Vieto Ground .. ............. . ... ... et aeeaaa 6V
Trim Pinto Ground ................... ... N 6V
Temp Pinto Ground ................. .. e, 6V

Storage Temperature
Lead Temperature (Soldering, 10 sec)
Qutput Protection: Outpur safe for indefinite short to ground
and momentary short to Vpy.

ESD Classification .
*Stresses ahove those listed under

permancat damage to the device,
operation of the device at these or

2900 MW
e, -65°C to +150°C
300°C

.................. .. Class 1 (1000 V)

“Absolute Maximum Ratings™ may cause
This is 2 stress rating only and functional
any conditions above those indicated in the

npcrational speeification is ot implied. Exposure 10 absolute maximum specifica-

tions for extended periods may affcct device reliability,

PIN CONFIGURATION
8-Tin Plastic DIP, SOIC and Cerdip Packages

2.5/3.0V SELECT
{NC OR GND)

NC E
Wiy E
Tewe [a]
GND E

HC = HO CONNECT

TOP VIEW
" (NottoScate) -

DIE LAYOUT

Yy

2520V SELECT
DIE SIZE = 0.096 x 0,067 INCHES

NOTES

Bath Vaye pads should be connected to the output

Die Thickness: The standard thickness of Analog Devices Bipolar dice is

24 mils £2 mils.

Die Dimensions: The dimensions given have a tolerance of £2 mils,
Backing: The standard backside surface is silicon {not plarcd), Analog Devices
docs not recommend gold-backed dice for most applications.

Edges: A diamond saw is used 10 separate wafers into dice thus providing per-
pendicular edges hall-way through the die,

In contrast o sceibed dice, this technique provides a more uniform die shape
and size. The perpendicular edges facilitate handiing (such as tweezer pick-up)
while the uniform shape and size simplifies substrate design and die atrach,
Top Surface: The standard top surface of the dic is covered by 2 layer of
glassivation, All azezs are covered cxcept bonding pads and seribe lines.
Surlace Metalization: The meralization o Analog Devices bipalar dice is abu-~
‘minum. Minimum thickness is 10,0004, )

Randing Pads: All bonding pads have 2 minimum size of 4.0 mils by 6.9 mils .
The passivation windows have 1 3.6 mils by 5.6 mils minimum size.

REV. A

AD780 g

ORDERING GUIDE
Initial| Temperature Temperatore

Model Error { Coefficient Range Package
AD780AN smvV |7 ppmoC ~40°C to +85°C | Plastic
ADTB0AR S5mV 17 ppmPC —40°C 0 +85°C | sOIC
AD780BN EmV |3 ppavyeC ~40°C 10 +85°C | Plasric
AD7B0BR I'mV |3 ppmrec —40°C to +35°C | S0IC
AD7805Q 5mV |20 ppm/~C =35°C to +125°C Cerdip
ADT80S(/833B15 my 20 ppm/°C -35°C o +125°C Cerdip

THEORY OF OPERATION

Bandgap references are the high performance solution for low
supply voltage and low power volrage reference applications. In
this technique a voltage with a positive temperature cocflicient js
combined with the negative coclficient of a transistor’s Vbe to
produce a constant bandgap volrage.

In the AD780, the bandgap cell contains two npn ransistors
(Q6 and Q7) which differ in emitter area by 12X. The differ-
ence in their Vbe's produces a PTAT current in R3. This in
tum produces a PTAT voltage across R4, which when com-

_bined with the Vbe of 7, produces.a voltage Vg that does tior -

- vary with temperature, Precision laser trimming of the resistors

and ather patented circujt techniques are used to further en-

hance the drift pecformance. :

+Viy

HC
2N Iy
—® —®
AD780
+
' 6 ) Your
- A
% A
i
T—"—'M—-(Js TRIM
R1G
Ais
—4) &)
GHD O/P SELECT
2.5V -NC
NC = NO CONNECT 3.0V -GHD

Figure 1. Schematic Diagram

The output voltaze of the AD789 is determined by the configu-
ration of resistors R13, R14 and R15 in the amplifier’s feedback
loop. This sets the output to cither 25Vor3ov depending on
whether R15 (Pin 8} is grounded or not connected.

A unique feature of the AD780 is the low
the high gain amplifier which produces a
from an inpurt voltage as low as 4.5 V (ar 2.5 V from a 1.0Vin-
put). The amplificr design also allows the pant to work with

Ve = Vour when current is forced into the output terminal.
This allows the AD780 to work as a wo terminal shunt repula-
tor providing a 2.5 Vor -3.0 vV reference voltage output with-
cut external components.

headroom design of
precision 3 V ourput




AD780

The PTAT voltage is also used to provide the user with a ther-
mometer output voltage (ar Pin 3) which increases ar a rate of
approximately 2 mv/°C.

The AD780"s NC Pin 7 is a 20 kQ resistor to V+ which is used
salely for production test purposes, Users who are currently us-
ing the LT1019 self-heater pin (Pin 7) must take into account
the different load on the heater supply.

APPLYING THE AD780

The AD780 can be used without any external components to
achieve specified performance., If power'is supplicd to Pin 2 and
I'in 4 is grounded, Pin 6 provides 2 2.5 V or 3.0 V output de- .
pending on whether Pin 8 is left unconnected or grounded.

A bypass capacitor of 1 uF (Vg to GND) should be used if the
load capacitance in the application is expected 1o be greater
than 1 nF. The AD780 in 2.5 V mode typically draws 700 pA of
lq at 5 V. This increases by

~2pAN upto 36 V.

. 30V-GND

NC = NO CONNECT %

Figure 2. Optional Fine Trim Circuit

Initial error can be nulled using a single 25 kQ potentiometer
connected between Vayr, Teim and GND. This is a coarse trim
with an adjustment range of 4% and is only included here for
compatibility purposes with other references. A fine tritm ¢an be
implemented by inserting a large value resistor (e.g. 1-5 MQ) in
series with the wiper of the potentiometer. See Figure 2 above.
The trim range, expressed as a fraction of the output, is simply
greater than ot equal to 2.1 kQ/Ryyy . for either the 2.5 V or
3.0 V mode.

The external null resistor affects the overall temperature coeffi-
cient by a factor equal to the percentage of Vo nulled.

For example a [ mV (.03%) shift in the output caused by the
trim circuit, with a 100 ppmC null resistor will add less than
0.06 ppm/°C 1o the output drift (0.03% X200 ppoifC, since
the resistors internal to the AD780 also have temperature coeffi-
cients of iess than 100 ppm/~C).

NOISE PERFORMANCE

The impressive noise performance of the AD780 ean be further

improved if desired by the addition of two capacitors: a load ca-
pacitor Cl between the output and ground, and 2 compensation
capacitor C2 between the TEMP pin and ground. Suitable val-

ues are shown in Figure 3,

" UAMPUIFIER GAIN = 100

—4-

C3.4

100
r

[’
s A
1
™~
O qp
z
bi] Pl
4
o P
2
Y
g L1
& 1 P
- =
o ™"
o

0.1

1 10
LQAD CAPACITOR, G1 ~uF

t¢o

Figure 3. Compensation and Load
. Capacitor Combinations

C! and C2 also improve the settling performance of the AD780
when subjected 1o load transients. The improvement in noisc
performance is shown in Figures 4, 5 and 6 following.

- NO AMPLIFIER

B

‘
Chad 1ol By

a1, l .‘
LA
e

10Hz TO 10kHz

0.1 TQ 1oMz

Figure 4. Stand-Alone Noise Performance

3.0V - GRO

NG = NO CONNECT {7

Figure 5. Noise Reduction Circuit

REV. A




C41
Lampiran C.4. Data Karakteristik 8640N

(PROGRAMMABLE CLOCK PULSE GENERATOR)

SpG-8640N
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Lampiran C.5. Data Karakteristik 74221

TYPES SN54221, SN5415221, SN74221, SN74L5221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

SNS54221, S5NS415227 ... J OR WPACKAGE
SNT4221, SN7SLS227 ... JOR N PACKAGE

_SN54221, SNS4LS221, SN74221 and 1TaP VIEwW)
SN74LS221 Are Dual Versions of Highly 1 : T e
Stable SN54121, SN74121 Cre-Shots on
a Monolithic Chip

SN54221 and SN74227 Demonstrate
Elactrical-and Switching Characteristics
-That Are Virtualty Identical

to the SN54121, SN74121 One-Shots

Pin-Out 15 Identical to the SN54123
SN74123, SN541.5123, SN74LS123

Overriding Clear Terminates

£
Output Pulse _ inEsEabDsBaliniialip
14 19 1 13 0 2 : OhO

I Rau~
TYPICAL MAXIMUM - CtR Cot  Com
- .
TYPE 'n?:;'no”' OU:Z:'I‘;:ELSE positive 10gic: Law input to clear resers O low and
SN54Z21 Dlsfw .:, 215 Q hign regardtess of d-c ievels at A
m .
< of B inputs.
$N72221 130 mW 285 inputs
FM5aLS221 23 MW 455
SNT7aLSZI 23 m¥ 70s | R

The 221 and 'L5221 are menolithic dual muktivibrators with performance characteristics virtually identical to those of
ke *121. Each multivibrator fzatures a negative-transition-triggerad inpyt and 2 positive-transition-iriggered input either
of which gan be used as an inhibit ingut. ’ '

Puisa iriggering occurs 3t a par.ticular volzage level and is not directiy relatzd to the transition time of the input pulse,
Schmiti-trigger input circuitry {TTL hysieresis} for @ input allows jitter-free triggering from Inputs with transition rates
25 stow as 1 voltsecand, providing the circuit with excellent noise immunity of typically 1.2 volts. A high immunity o
Vg neise of typicaily 1.5 velts is alsG provided by interng! lazching circuitry.

QOnge ﬁred,".he outputs are independent of further transitions of the A and B inpuis and arg 2 functian of the timing

" components, or the outptt puises can be terminated by the oversiding clear. Input pulses may be of any duration

relative to the output pulse. Qutput pulse length may be varied from 35 nanoseconds to the maximums shown in the
above table by choosing appropriate tisning components, With Rext = 2 kQ and Cexr = 0. 2n cutput pulse of typicaily
U nsnoseconds is achieved which may be used as a d-c-triggered reset signal. Cutput rise and fa!l times are TTL
compatible and independent of pulse length, Typical triggering and clearing sequrrces are illustrated as a part of the

switehing characteristics waveforms.
: FUNCTICN TABLE
Pulse width stabitity is  achieved through -internal

. [EACH MONDSTABLE!
compensztion and is virtually independent of Vgg and NUTS OUTFLTS
lemperatuse. ln mast applications, pulse stability will only be SERT A 5 o 5.
fimited by the sccuracy of external timing tomiponents.

L xX X L H
Jitter-free operation is maintained over the full temperature % H x L H
and Vg ranges for more than six decades of timing . X x LEUL #
capacitance (10 pF to 10 gF} and mare than one decade of H L s L
timing resistance (2 %2 10 30 k(2 for the SN54221, 2k} to H ' Ml A
40 kS for the SN7422t, 2 kE2 to 70 ki for the SNB4LS22T, + L H | o
and 2 k52 to 100 k< for the SN74L5221). Throughout these Also ses description and switcnang
ranges, pulse width is defined by the refationship: characteristics

twicus} = CextRext 12 % 0.7 CoxiRext- in’ circuits where
pulse cutoff is mat critical, timing capacitance up to 1000 uF Sea explanation of function tables on vege 3-8,
and timing resistanca as low'as 1.4 k{2 may be used. Also, the -

range of jitter-free output pulse widths is extended i Vo is

held to Svolts and free-air temperature is 25°C. Duty cycles as high as 90% are achieved when using maximum
‘recommended RT. Higher duty cycles are available if a certain amount of pulse-width jitter is allowed.

The varianee in output-pulse width from device to device is. typically less than =0.5% for given external timing
components. An example of this distribution for the *221 is shown in Figure 2. Variations in output pulse width versus
supply voltage and temperature for the ‘221 are shown in Figure 3.and 4, respectively.

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SNS4LST123/SN74L5123 so that
the *221 or ‘L5221 can be substituted for those products in systems not using the retrigger by merely ¢hanging the
value 0f Rext a01d/or Caxg--

Csa



" C5.2

Vee
Aext
+ ]

ToCaxt  T0Rguy/Coxt
Teerminal Terminal

TIMING COMPONENT CONNECTIONS

tr

schematics of inputs and outputs

Vomu -~

22
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL-OUTPUTS

Vg - vec.
¢ 100

A NOM

INPUT - . .

QUTPUT

lnpur A Ryq = 4kl NOM
Input B, Ctear: Req =2 k0l NOM

‘Ls21
© ' EQUIVALENT OF TYPCAL OFALLOUTPUTS |- ’
EACH INPUT
Ve ——1 —_
| - st ¥ 3
3 Aug Fu2on
I NOM
- INPUT -1
DUTeUT
Input At Req =25 kit NOM
nput 8: RAgg = 154 k11 NOM
Clear: Rgq = 125 kil NOM
recommended operating conditions
N SN5az21 SN74221
unNIT
MIN NOM MAX { MIN NOM MAX
Sepoly voltagE Vo~ - - - - R - . 45 .5...55|475. .5 . 525] V
High-level cutout current, ion —B00 - —BOO§ uA
Low-tevel autput curzent, I 16 16| mA
" ) fall of i 5. duid ! Schmilt input, 8 i 1 s
3 f iny 4
ate of rise ar fall of input pulse, o gt A ; " ine
A A or B, tulin) 0 50
|nptflpulse wndfﬂ ] Clear, tulciear) 29 "0 ng !
Clear-inactive-state setup 1ime, tgy 15 15 { as
External timing resistance, Rayy - - 5.4 ] t4 a0l wn
External timing capacitance, Coxt o ] 1C30 [} MOCE GF
Bl ™ 2K &7 578
Qurput duty cycle ) o . ot = MAX Plang 30 =0 %
Opeesting free-air temperature, Ty —53 125 0 ol e

electrical characteristics over recommended operating free-air temperature range junless otherwise noted)




C.5.3

PARAMETER . TEST CONDITIONST MIN TYPT MAXIUNIT
VT+  Positive-going threshotd voltage at A inaut Voo = MIN 1.4 2 v
Vy__ Negative-going threshold voltage at A input Ve = MiN 0.8 1,4 v
V14  Positivegoing theeshold voltage atr 8 input Vo= MiN . 1.55 2] v
VT—  Megative-going theeshold voltage at 8 inbut Ve = MIN 0.8 135 Y
YK Inpat ¢clamo vottage Ve =MIN, 1= —12ma -15] v
YoH  High-fevel output voltage Voo = MIN, oy = ~E00 uA 24 34 v
Vor  Low-level cutput voltage Voo = MIN, In =16 mA 02 G4| v
iy Input current at maximum input voltags Voo = MAX, V=55V 1] ma
A High-level input current N Veo=MAX, vi» 2,4‘ v teaut A 20 uA
Input B, Clear 50
i . Lovetevel input cuerent Voo = MAX, V=04V Inpur A T18 mA
- Input B,Clear -3.2
los  Shorvciequit output current§ Vo= HAX Snse2 —20 =55 mA
: - SN74221 —18 =55
i Supolv current Voo =MaX Quiescent 28 50 mA
Triggerad 46 Ba
TFor conditians thown 31 MIN ar MAX, use the appropriats vaiue xpicirind under recommended operating condirions.
LAl typical valuesare ni Vg = 5 V, T = 25°C,
2M0t more than ons output thould be shormed ata tima.
switching characteristics, Voo =5V, TA = 25°C
PARAMETERY FROM To TEST CONDITIONS IN
{INPYT) 1ouUTPUT) MIN_ TYR Max]uniT
tPLH A a 45 70
ns
] a 35 55
A [*] 50 80
PHL B a Coxt = BOpF, Rpyy ™2k Y b
Gy = i5pF,
tpHL Clear a RL it 7 ns
=400, -
tPLH Clear Q . 40 [ ns
See Figure 1
and Note2 [ Cext” BOBF, Rpypy =2k 70  11a 150
- Cor ™ -
R R T e e o B Qor e FCext 20, . Rg:g_.... 28020 .30 S0 F o ns [
. . . Coaxr= 100pF Rexe =10k | 650~ 700 750 | -
Coxr ™ V0F, R =10k | B85 7 751 ms
.'lpLH = Propagation delay tims, low.to-high-level dutput
tpyy, E Fropagation dalsy tima, high-to-low.levet outour
ftaur) = Duteut pulss width
MNOTE 2: l.oad gifeuit it thown on Dage 3-10.
recommended operating conditions
SNT4LS221 SN74LS221 uNIT
. MIN _ NOM. MAX | MIN NOM - MaX
s-eeems = - Supply voltages Voo - 4.5 S 55| 475 5 525 v
High-lavel cutput surrent, |oH ) —400 ) —400| uA
Lowelevel utput sureent, I 4 8| maA
Rate of rise or fall of input pulse, dvidt Sehmiv. 8 ! ! s
or fall of input pulse,
e ol rise ihpuc P Logie input, A 1 1 Vius
| : e A ar B, tylin) 50 50
nput puise widc ns
put pulse o Cleae, ticiear) - 43 i i
Clear-inactive-siate setup time, lyy 15 15 ny
External timing resistance, Raxy 1.4 70 14 10|«
Externat timing capacitance, Cays 0 1000 o 1000| «F
outnatd ) [Fr=2xn 50- 50
utpat duty cycle ] {ap = max Roxy %0 a0 *
Operating free-air tempearature, Tg ~55 128 1] 70| °¢

electrical characteristics over recommended operating free-air temperature range {unl

ess otherwise noted)

" SNS4LS221 SNT4LS5221
PARAMETER TEST CONDITIONS MIN_ TYPE M | Wi TYPT MAX UNIT
Pasiti ing 1t I +
Ve omw&gomf_; threshold Vo = MIN - ' 0 2 .0 3 v
volrage at A input : . R
" " "
ve MNegative-going threshold Vg < MIN 0.7 1.0 08 10 v
voltage at A thput
Puositivesgaing threshold i
v, | oaveERgoing Ve = MIN 10 2 1.0 2| v
waltage a1 8 input
3! O ing threshold
v | eoutmegoIng el Vee = MIN 07 0% 08 09 v
valtaze at 8 input
ViK  Input clamp voltage Vop =MIN, = —18mA —1.5 . 1.5 v
Vo High-level output voltage Ve =MIN, gy = —400 gA 2.8 3.4 27 3.4 ) v
VoL Lowlevel autpat val Vee = MIN oL =4 mA 025 04 025 o4
aw- v -
YoL it voltage ccm i {lg =8 ma 035 05
jp [putcurentat Vo= MAX, Vi=TV 0.1 0.1} ma
maximum input voltage
I Higtrlevel input current Voo MAX, V|«27V 20 20f 8A
IH C
thpat A | - ’ ’ —0.4 —0.4
I, - Lowdlevelinput current | Inpet 8 | Voo = MAX, V=04V -8 —0.8f mA
Clear -3 -3
lys  Shortcircuit output currentd - Vo= MAX —20 . —10l-20 =100} mA
Quiescant 47 11 4.7 11
Ige  Supply current Veo=MAX i ” P > T 27 mA,

TRor conditians shown as MIN or MAX, use the sppropriate wilug apeciied under recommandaed daperating conditions,
tan typictl valuet are st Vo =5V, Ta = 25°c
Mot more than one output should be sharted at a tima and duration of the shart-circult should NOT excaed Orw second.




switching characteristics, Voc =5 V, TA = 26°C

PARAMETERS FROM o TEST CONDITIONS 1
ARAMETS HNPUT] {OUTPUT] MIN  TYP MAX|UuraT
. A a 45 70
FLH - 8 a- N
A a S0 ED
t = Coxp = S0PF Rayg =240
PHL B a c i ar axt pr e =0 65 "
PHL Clear a L A 5 55 ns
) = R =20,
TPLH Clear a N a2 65| m
- See Figure 7 — H
and Note 3 ;: j Ll 26 150
= c 20 4 70 | as
1 Aor3 Cord
wloutd c. T 500 &0 750
Taxt T 1 ] 87 75| ms

%o = Propagation dalay time. iow-ta-nigh-lavat sutput
e = Propagation celay time, high-to-low-level dutout
bt foutl = OUTDUE Dule width

NOTE 3: Load cirguit is shown on page 3-11,

PARAMETER MEASUREMENT INFORMATION

e p—twlicl——e|

| e LT L gy
B INFUT .
ov

S —
1
= e QLB e :..__.

TR _
Le—ri- tPLH p—w—terL . .

e e et ki

1 3
G OUTPUT b ;d
. e NoL

A input islow, T
TRIGGER FROM 8, THEN CLEAR—-CONDITION 1

B

—_———————3v

B INPUT % . \
3 I ov

e 2260 5 oy =

' .
CLEAR " - \ / .

_____________ — Vonr
QouTPUT /. \
Vo

Ainput is low TRIGGER FROM B, THEN CLEAR-GONDITION 2
_____ —3V
B INPUT } . ’K ]{_\_
! H r'—'—-'—"l"' tsetup ov
Jo— 250 ny ]
1 —- r— 20 1y

CLEAR !N ?l
______________ oV

TRIGGERED

————— - —— — VOH
QouTruT N A X v

NOT TRIGGERED e Cpyfou) + oL
Ainput is low
CLEAR OVERRIDING B, THEN TRIGGER FROM B
P —— 1
B INPUT
: L} av
. |¢———b50 ns—l
!'b—->50 ns— | v
CLEAR
e e e i ———— e — — OV
: — — —= VO
QouTPUT

F Yielout)

Anput s low .
TRIGGERING FAOM POSITIVE TRANSITION OF CLEAR




NOTES:

C.5.5

i"‘— twlin]‘~"1 Ay
A INPUT
| e — —— ov
r—-—-— 260 ng—»
v

B input a3 dign

TRIGGER FROM A, THEN CLEAR

. QOuTPUT ?é
(]

e

= I
|
|
I

< <
G g
roz
UL

twioun)

- '
QDUTPUT T

F‘“—"——‘wiuu!l'—‘—'—".:

B and clear inputs are high

A, Input puhes are supplied By ganerstors having ths tollowin
1 S ? ne, for"LS221, rCI5n <5y

8, Al measuramurts are mascda batwasn the T
LI,

TRIGGER FROM A

9 characteristics: PRA < 1 MHz, Zpyr ™ S0 £1; for =221, <7 ns

5 V points of the indicstsd Transitions for the "221 or berwasn the 1.3 v poinn tar the

TYPICAL CHARACTERISTICS ('221 ONLYH’

DISTRIBUTION DF ust
for
QUYPUT PULSE WIDTH

" VARIATION IN OUTPUT PULSE WIDTH

vs
SUPPLY VOLTAGE

1%

Vee = ]
=] ;[
§ A 2 —Raxy = 10k
H] a Ta = 25°C
5 S_ 05% .
.8 - - &"
o 5
3 g
?; 3 /
H ¥ £ 0% —
S c / Twlout] = 420 ns
= —_ 4 =
2 B L aaVge =SV
¢ : / ;
2 3 i
a ~05% i
] - -E_-_- ° / H
& MEDIAN MEDIAN 2
—-0.,5% +0.5% ] F
| l | L 1 | i 3.
MEDIAN . ‘
| 88% OF UNITS 45 ) 475 5 5.25 5.5
cw[om] Qutput Pulse Width Vee—Supply Voltage—V
FIGURE 2 FIGURE 3
VARIATION IN OUTPUT PULSE WIDTH OUTPUT PULSE WIDTH.
Vs vs
FREE-AIR TEMPERATURE TIMING RESISTOR VALUE B
1% — 10 ms
= Vee=5V
.E_ b Coyxt = 60 pF
a Rext = 10k o ms
3 05% E
o =
‘é 1" | 3:, 100 s
: - :
E 0% r— twlout) = ‘120 ns— . g 10ms
g /_/ atTa=25C ‘13
g e
3 | 3w
3 -o5% 2
g - 100 ns
E vee }
E; . See Note 4
T 7 ons LTA® 2s°c Ft See Note  SES
~75 -850 —25 @ 25 50 75 100 128 o Z 4 710 20 40 70100

Ta—Free-Alr Temperature—"C
FIGURE 4

Rexy~Timing Resistor Value—k(
FIGURE S

NOTE 4: Thest valum of axcead the i

ded for use over tha full emparsture renge of the SN54221,

1Dura for temperatures betow 0°C and abavs 70" C. #nd Tor supply voltage: Deiow 4.75 V sod sbove 5.25 V are applicabie 1for the SN54Z21

only,




C.6.1
Lampiran C.6. Data Karakteristik 74193

SN/6192, SNT4193, SN74LS 192, SN74L5153
SYNCHRUNUUS 4-BIT UE/ DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

BULLETIN NO, DL-5 7611828, DECEMEER 1972— REVISED DCTOBER 1976

e Cascading Circuitry Provided Internally SM54', SNSALS' ... J OR W PACKAGE
. SN74°, SN74LS ...J OR N PACKAGE
Synchronous Operation (TOP ViEW) . l
s Individual Preset to Each Flip-Flop ’ v
"'m e~
« Fully Independent Clear Input AP - i S il
ks iwltnlielinfin]f1
TvPES TYPICAL MAXIMUM TYPICAL
COUNT FREQUENCY POWER DISSIPATION [ & Gitaa vommowianav inam €
*192,"183 32 MHz 325 mW i .
‘LE192, ‘L5193 32 MH: 95 mw r 9
! ; ot cout
. s - O O P v o gy
description . I 1 1 1 1T 77
These monolithic circuits are synchronous reversible : 1 1 | ? “ ]| ” 3 || 5 H 7 ” t ] }
{up/down} counters having a complexity of 55 °‘.‘; L e e e, W
equivalent gates. The *192, and 'LS192 circuits are e T
BCD counters and the “183 and ‘L5193 are 4-bit logic: Low input 10 load sets Q. = A,
binary counters. Synchronous operation is proﬁdgd Qg =5, 8. =C and Oy » D
by having all flip-flops clocked simultaneously so that :

the outputs change coincidently with each other when
s0 instrucled by the steering logic. This mode of
operation efiminates the outpul counting spikes which
are normally associated with asynchronous (ripple-clock) counters

The outputs of the four master-slave flip-flops are triggered by a low-to-high-level transition of either count {elock)
Input. The direction of counting is determined by which count input is pulsed while the other count input is high.

- All four counters.are fully programmable; that is, each output may be preset 1o-gither ievel by entering the desired data —— = == - -

2t the datz inputs white the load input is low. The outpur will change 1o agree with the data inputs independently of
the count pulses. This feature allows the counters to be used as modulo-N dividers by simply modnfymg the count
{length with the preset inputs.

A clear input has been provided which forces all cutputs to the fow level when a high level is zpplied, The clear function
is independenz of the count and ioad inputs. The clear, count, and load inputs are buffered 1o lower the drive require-
ments. This reduces the number of clock drivers, ete., required for long words.

1
Thes’r' counters were designed 1o be cascaded without the need for external circuitry. Both borrow and carry outputs
are available to cascade both the up- ang down-counting functions: The hprrow-ouiput produces 2 putse equal in width
10 the count-gm inpet when the counter underflows. Similarly, the carry cutput produces a pulse equal in width to
the count-up input when an overflow condition exists, The counters can then be easity cascaded by feeding the
barrow and carry outputs to the eoint.down and count-up inputs respectively of the succeeding counter. .

*183, "LE193 Iaglc symbot
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C.6.2

absolute maximum ratings over operating free-air temperature range {unless otherwi;e noted]-

SN54° | SNS4Ls' | sN74’ | sN7aLs' Jun
Supply voltage, VCc [see Note 1) . 7 7 7 7 \’tT
Input voltage 55 -7 55 . 7 v
Qperating free-air temperature range -5510 125 Q1o 70 °c
| Storage temperature range 85 to 150 —65 10 150 5c
NOTE : .anupc walues afe with respect o network ground Terminel,
'193, 'LS193 BINARY COUNTERS
typical clear, load, and count sequences
-~ piustrated below is the following sequence: . . . . - U
-1, Clear outpuls to zero,
2. Load {preset} to binary thirteen.
3. Count up to fourteen, fifieen, carry, zero, one, and two,
4. Count down 10 one, zero, borrow, fifteen, fourtesn, and thirteen.
i CLEAR r_l
R = T T T - = o
L2AD i I |
i it
2 [ T
: it [ e
H -] ] 1 { N - T T
data ! L - —H:——"—
c [ U e e _ .
1] [
0 11 [ - - - - - s
[ 11 - - -
o r 1 L L , ’
Pt I 1 - A )
COUNT ’
wy T T T MU
I [ 1 I i - T |
CN LT B T T T AN R S DO I S N S
_ (I L t | 1 .
% __ ! 1| § 1 | 1
OUTPUTS ol P 1 t | - 1
o __'_I t I I ! ] t | . 1
. [} 11 I t- b [
o | 1 ] 1 ! ! [ [
N 11 1| I I 1. 1
CARRY [ | [ ; LJ I | !
[ [ I | | 1
BORROW [ (I ] ! 1 ] [ I
e ||3| W ) ' z 1 5 woo1a 1
SEQUENCE
ILLUSTRATED COUNT UP COUNT OQOWN

F ot W i

CLEAR PRESET

NOTES: A. Cisar overridas load, data, and count inputs,

B. Wh#n counting up, caunt-down input Must He high: wnen cabadng down, COuAt-up INDUT MU be high.
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Lampiran C.7. Data Karakteristik 74175 -

TYPES SN54174, SN54175, SN54LS174, SN54LS5175, SN54S174, SN54S§175,
SN74174, SN74175, SN741S174, SN741S175, SN74S174, SN74S175
HEX/QUABRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

BULLETIN NO. DL.5 7611803, DECEMBER 1972-REVISED OCTOBER 1976

*174, "L$174, 'S174 Contain Six Flip-Flops
- with Single-Rail Qutputs - -

"175, L8175, '§175 CEOntain Four Flip-Flops
with Double-Rail Qutputs

*  Three Performance Ranges Offered: See
Table Lower Right

Buffered Ciock and Direct Clear Inputs”

» [ndividual Data Input to Each Flip-Flop

+ Applications include:
Buffer/Storage Registers
Shift Registers -
Pattern Generators

description i

* These monolithic, positive-edge-triggered flip-flops
" uttlize TTL circuitry to implenient D-type. flip-flop
logic. All have a direct clear input, and the 175,

‘L8175, and 'S175 feature complementary cuiputs

“trérn each fip-flaps.”

information at the O inputs meeting the setup time
requirements is transferred to the Q cutputs on 1the
positive-going  &dge of the clock pulse, Clock
triggering occurs at a particular voitage level and is
not directly related to the transition time of the
positive-going pulse, When the ciock input is a1 either
the high or low lgvel, the D input signal has no effect
at the output..

These circuits are fully compatible for use with most
FTLor DTL circuits.

FUNCTION TABLE
({EACH FLIP-FLOP)

INPUTS OUTPUTS
CLEAR CLOCK O | a @t
L b4 x| L H
H % B H_ L
H t Ll v H
H L x| ¢y GOg

H = high lavel {iteady state)

L = Jow levet {steady s1atal

X = irrelevant

1 = transition fram low o high leve!

Qg = he level of O bafore the indlcated steady-state
input eanditions weta established,

T =175, L5175, and '5175 only

logic symbols
‘174,°LS174, 75174

i) 10 ie]
n [E1) TSI )
1 161 in 3a
© o
- 5 14 115 ?O
5D - { .. . 5

‘174, °LS174,°5174 . . . HEX D-TYPE FLIP-FLOPS
‘175, ‘L8175, 'S175 ... QUADRUPLE D-TYPE FLIP-FLOPS

SN54174, SNSALS174, SNSAS174 . . J OR W PACKAGE
SN74174, SNTALS174, SN745174 . ., J OR N PACKAGE .~
’ {TOP VIEW]. . o

1 positive [ogie: see function table
i -

SNS4175. SNS4LS175, SNSAS175.. . J OR W PACKAGE -
SNTA175, SNTALSITS, SNT45175 ... J OR N PACKAGE
ITOP VIEW)

CLEAR 10 18 w20 W 1 GHO

pasitive logic: see function table

TYPICAL TYPICAL
M

TYPES AXIMUM POWER
CLOCK DISSIPATION
FREQUENCY PER FLIP-FLOP

‘174,717 35 MHz 38 mW

‘L5174, °LS175 40 MH:x 14 mW

B174, 5175 119 MHz 75 mW

T173.°LS175.°8175
. LN ]
(484 5t c1
ul .
¢
o @
i I
5 2

03 - 2

t10) 2

3o L---- 1311 32

s

t
&
[=]

AL &




C.7.2

TYPES SN54174, SN54175, SN74174, SN74115
HEX/QUADRUPLE O-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings ove

Supply

lmputvoltage . . - - - - - + - -
Operating freg-air temperature range:

' Storage temperature Fange . . . . . - - -
NOTE 1: Voltsge valuss ars with respect (o nete

voltage, Vi [seeMote 10 . . . .

3N54174, SN54175 Circuits

SN74174, 5M74175 Cirguits

recommended operating conditions

ark ground tereninal,

r operating free-air temperature range {unless otherwise noted)

o°c

.1V
. BAV

-55"C 10 125°C

10 70°C

-65°C to 150°C

SNS4174, SN54175 | SN74174, SN741T5
. ~ MIN NOM MAX | MIN  NOM  MAX uNIT
Suppty voliage, Voo 4.5 E -55 | 4.75 5 5.25 v
High-lgvel output eurrent, 1oH —BOO _eo0 [ pA
Low-lgvel output turreni, 1041, - 16 16| ma
Cloek frequency, felpek Q 25 L] 25 | MHz
Width of clock or clear pulse, Ly 20 2C o)
Satup time, Ty Dara inpat ki : 2 — L )
Clear mactive-s1ate 25 23 ng
Data hold time, Ty 5 S ns
Operating free-air temperawre, TA -55 125 o 70| °C

electrical characteristics over recommem_:led_.operating free-a

ir temperature range lunless otherwise noted)

- PARAMETER TEST CONDITIONST MIN  TYPL MAX| LNIT
Viy High-level input voltage 2 v
V) Lowlevel input voltage ) 03p Vv
Vi Input clamp voltage Vee =MIN, = —12mA 1.5 v i
Veg= MIN, Vi =2V, v

Vi Highfevel dutput valt 24 34 v :

on High " e v =08V, Ign = —300 a4

Voo =MIN, Vi =2V,

v Low-levzl dutput voltage N B v

ot putvolags Vi =08V, IgL=i5mA oz 0
[N Tnput current at Maximum nputvoltage ... ... . NpegeMAaX, V=55V 1l mA
lyt  Highelevel ingut current - Voo =MAX, V=24V 4 BA
fl,  Lowelevel input current voo=MAX, V=04V -168| mA

. shsa | —20 —57 .

I Short-tircuit ou t current® Voo = MAX

i i cc . sN7a | 18 e ™

‘174 45 65

1 Supply current Voo »MAX, SeeNaw2 A .

¢ ccm e 75 3 as|

TFRor conditions shown as MIN or MAX, ute the apprapfiate value specil‘i-d under recommended operating ditions for tha fizable device

tvpe.
Al typicat va

lues are at Voo =5V, Ta, = 257C.

%Mot mare than one autput should be sharted at 2 Kima.

NOTE 2: With all gutputs open and &

apptied 10 clock,

switching characteristics, Vec =5V, TA = 25°C

,5 ¥ apotisd to all data and cles

¢ inputs, bog is maasured afrer 3 mamentary ground, thea 4.6 V, is

PARAMETER

TEST CONDITIONS

frmax

Maximum clock frequency

PLH

Propagation delay time, laveto-high-level oumut from clear

{SNB4175, SN74175 onlvl

PHL

Propagation delay time, high-to-low-level outpul from clear

tPLH

Propagation delay time, lowe10-high-level outout from clack

TPHL
L—

Propagation detay time, high-to-tow-level outaut from ctock

T = 150fF,
Ry =400 £2,
S2= Nowe 3

MIN  TYP MAX]UNIT
25 35 MHz
16 25 ns
23 35 ns
20 30 ns
24 3% ns

MOTE 3: toad circuit and valtage wavaforeni dra thown ON 0d4ge 210,

TeExAS INSTRUMENTS

1-241




logic diagrams {positive logic)
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C8.1

Lampiran C.8. Data Karakteristik LM319

National
Semiconductor

Voltage Comparators

LM119/LM219/LM319 High Speed Dual Comparator

General Description

The LM119 series are precision high speed dual
comparators fabricated on & single monolithic
chip. They are designed to cperate over a wide
range of supply voltages down to a single 5V logic
supply and ground. Further, they have higher
gain and lower input currents than devices like
the LM710. The uncommitted coilector of the
output stage makes the LM119 comipatible with
RTL, DTL and TTL as well as capable of driving
lamps and relays at currents up to 25 mA, Out-
standing features include:

Features

Twuo independent comparators
Operates from a single BY supply
Typically-ao ns response time at 15V
Minimum fan-out of 2 each side

& Maximum input cureent of 1 A over tempera-
ture

8 |nputs and outputs can be isolatec from system
ground

w High common mode slew rate

Although designed primarily for applications re-
quiring operation from digital logic supplies, the
LM118 series are fully specified for power supplies
up to 16V, It features faster response than the
LM111 at the expense of higher power dissipation.
However, the high speed, wide operating voltage
range and luow package count make the LM119
much more versatile than ofder devices. like the
LM711.

The LM118 is specified from —55°C to +125°C,
the LM219 is specified from ~25°C 10 +85°C, and
the LM319 is specified from 0°C w0 +70°C.

—

Schematic and Connection, Diagrams’
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C8.2

Absolute Maximum Ratings w319

Totsl Supply Yoitage

v

Pawer Dissipaticn {Note 2)¢ S00 mW
Cutput to Negative Supply Voltage kol Qutput Short Cireuit Duration 10 sec
Ground ta Negative Supply Yollage 25V Qperating Temperature Aange LM319 0°C 18 70°C
Ground to Pasitive Supply Voltage 18Y  Storage Temperature Range -65°C 10 150°C
Diffacential Input Voltege 25V Lead Temparature (Sokdering, 10 sec) 300°C
Imput Voltage (Note 11 25V
Electrical Characteristics note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
tnput Dizer Voltage {Mote 4} To=25°C, R <5k 20 8.0 my
Input Otfset Current [Note 4} Ta=35°C ’ 80 200 na
Input Bias Current Ta=25C 260 t00e nh
Voltage Gain Ta=25°C ] 40 Vimy
Response Time {Note 5} Ta=25°C Vg =215V 80 s
Saturation Voltage Vin S -10mV, [gyr = 25mA

Fa=25°C .75 15 v
Output Leakage Current Vi > I0mV, Vour = 35V,
V2 Vgup T OV, Ty = 25°C 02 10 A
Input Offsat Voltage {Note 4] Rg < 5k : 10 my
tagut Otfset Current {Note 4) 300 nA !
Input Bias Current 1200 na
dopurVolsgeRange | f  VeEISV 13 v
L . VesVTeg R T T T
. Samuration Voltage VR4SV V=0 03 0.4 v
Vi < ~10mV, Iy < 3.2 mA :
Differential Inpur Voltage 5 v -
Positive Supply Current Ta=25°C: V' =5V, V" =0 43 mA
Positive Supply Current Ta=25°C Vg =215V 8 125 mA
Negative Supply Current Ta=25°C V5= 215V 3 r s mA

Mate 12 For supply voltages less than +15V the absolute maximum input voltsae is equal 1o ihe supply voltage,

Note 2: The maximum junction temperature of the LM315 is 85°C. For operating st elevated temperatures, devices in the
TO-5 package must be derated based on a thermal resistance of 150°C/W, junction to ambitnt, or 45°C/W, junction to case,

The thermal resistance of the dual-indine package is 100°C/W, junction to ambient.

Nate 3: These specifications apply for Vg = £15V and oc< Ta < 70°C, unless otherwise stated. The offset voltage, offger
current and biss current spacifications apply for any supply voltege from & single SV supply up to £15V supplies, ’
Note 4; The offset v}oltnges and offset currents given are the maximum values required to drive the output within a voit of
either supply with a 3 mA load, Thus, these parameters define an error band and take into account the worst case effects of
voltage gain gnd input impedance, - .

Note 5: The response time specified is for 2 100 mV input step with § mV overdrive,

524




C8.3

—
Typical Performance Characteristics-tm3io
Input Currents Supply Currents Transfer Function
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