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moyns e lodies 6502

SY6500'

B-B:t Microprooessor
Fc:mily

AL ‘
Features h}“ ﬁ/ ;lmmm;‘m,ﬂ

Single § V 25%
N channel, gilicon

Eight bit paralieiprocessing '-P
BE Inriruction: .

. Mﬂuﬂl“ﬂmw.{wmnuw

® “Realy™ inpun ]

" Direct memory scoess capabiliny
lammmm

® Cnoice of external or on-board clocks :
1 MHz, 2 MHz, 3 MHz and 4 MHz operation

" The SYESD0 Series Micro

¥ sotware compatible microprocessor family. This family of
aceiseny which provide a selection of sddresssble memory range,
d drivers. All of the microprocesson in the 5YE500 family are
with the MCEBO0 product offering. | .

mﬂhmm_iﬁmh

producn includes & range ©
interrupl input eptions snd
mmmw
The family inc llm

sxtemnal clocki ] ; e low cost spplications where singls phuse inpuh
or cryvials prowids T Time 3 e the multi-procesor system applications where
sk ks Sl ! "‘* st available in | MHE, 2 MHz, 3 MHz and, |
4 MH: maximom o

- _@__
mﬂ%ﬂ@%ﬂﬂiﬂﬂﬂﬂ@mm

EE!T
8 " o Suffex = 1 MMz
Ax 3 MMz

Y o B3 MH:
: AB1Y Cramu -
Exeral | 40 | o |
= ||
o - B L SPECRIC TYPE
—inly 0207
LE 1218

Oy 8507 wraf £512 re svmdable in Y and 4 M
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*

- Synertek. ' .. .. _ sY6500

Comments on the Dato Sheet ; ;
The dats sheet i1 constrocted to review it the baic “Common Charscteristion™ — those fastures which sre common 1o

the general family of microprocessons. Subsequent 10 & review of the family characteristics will be sections devoted to ssch
member of the group with specific features of sach.

* .

$Y6500 Infernal Architecture ’
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Absolute Maximum Ratings® . s
: This gevics conmin Input Protection sgein cemapr tue to high
Rsting Bymbol Valus Unit wmtic woltages o slectric fislde: howervr, procautions should bs .
Supety Voltoge ﬂn--ﬂ#hﬁﬁl‘lwﬂ"- 7 han S S bt
Inpunt Voltage = 1 PR
Operating Temperature
Storage Temperatur
L = ; ']
D.C. Characteristics
(8. 83 spplies 10 SYESIX, B4 :
w : Wax. 'l‘.lnirl
Vi Y v
Ve v
all 651X ¢ Vee +0.25 * 1
& B50X = K
\r.‘. In.pu.nl;.w'lfﬂl : +08 :
. | .I'..I' . +0.2 v
T Input Loading j'l_;-__ iy R,
- (V, =OV,Vee =525V — -10 -300 A"
RDY,50. 00 )4
Inpun Le
wA
. HA 2
BA i
[
A s o
. %
v
v
G
v
m 0
mw - -
- W *
—_c = : : . I' '.f
: w, -D'l"-ﬁ'ﬂ 1= 1 MH1) . d B
c. {AEZ, AW, RDY, TAD, 5.0., DBE - 10 ‘
DBODB7_ = 1% of )
el AD A5, R, SYNC - 12
s .., (650X) - 15
P ., 1851X) - 4 -
,;" . 1651%) - B
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w - j
mynannmledies 255

ST S SO

T 5 oem

- i = bll =
"= Reduces System Package Count —
" w Improved DC Driving Capabllity -
Avaliable In EXPRESS ~ -~ ~~ -

—Standard Temperature Range
—Extended Temperature Range .
0] = 3 .
Dievic tor uee with inte!® microprocssson. WiR
ﬂu““n:wmﬂmmhm
7 muudiuhhmﬂwwm:n‘fm
ol Whﬂljﬂ!@ 2
for handshaking. =
!
- ]
——"

-;:'“'L"_;;'-

= -

? - R s -

0N vd oF

AR IEsTHYaE =
£ —=| =l ut: L N
SFEEE o
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Iﬁfgr ST = '::-..‘i-,?__j':'g?1".,"55rm‘=‘55f."_;-'_."_::“_4_.?.."_.'.' ‘ij?,:;';ﬁ;
azssnrunctmun DESCAIPTION .. i)~~~ ~~" “~la: 7. A7sew

A T L von % it S0 Bodvg wie annmmmmmmh
ﬂl'nlﬂl gt S #r'; et 3.2")‘_.1':“\- L i g it Hresrpdy b

P N P ..-:u..._a",;r A -1.'-'\
nw lﬂh""’ﬂ' llhhnhmhﬂm'mﬁﬂ.'h'uldm-
. th-ﬂ!k‘ " g ey I‘,*‘_l.‘j_._,_,

device designed for use n Inte’® 2 i y
systems. Hlnﬂtlonlllh-t y genernl pu o " B W '_.-_:_...
comporent 1o interface gq‘* -“: i [ # m _____'_-; ek et el ‘-+-. e
ooy dpsaiithe. el Wrils. l“h-"lnﬂihhwtphﬂﬂﬂﬂﬂtmmlﬂh
tion of the B255A ls programmied by 1 sat or control Into {he 8255

80 thal normally no ex L

 tace peripheral g W—H‘HH A . Fie
; P u-ul-umnuﬂ-n mmmmln
Data Bus Bulter . conjunction with the RD and WR inputs, control the
- of one of the three ports or the control word

the BE2554 1o the i dor They sre normally connected o the leas!
received by the bullaf = of 4ngiul S bits of the address bus [Ag and A,).
Instructions by : ds and gis R e - e
rilnenssony ST ' B255A BASIC OPERATION
. i WD | WA | EE | merUT OPERATION IREAD)
Read/Write and C ‘« ol o 1] o A=DATA BUS
s . ' il e 1 [] TE=DATABLS
The function of this ¥ L 1 [] a 1 0 | PORT C=DATA BUS .
and externa! transiers of bt = DUTPUT OFERATION
words, It accepts MRITE)
wol buses and in o | : O | DATASUS—PORTA ~
Control Group 1 ! E‘!’All.l-m!
4 4, . 1 © | © | DATABUS=POATC '
1 [] D | DATA BUS = CONTROL
=3 DISABLE FUNCTION
(cs) . X | % | 1 | DATABUS= 3-STATE
mi‘.m_* [] 1 [] [] CONDITION
muniction the B255A and the CPU. h 1 1 | © | DATABUS=3-STATE
-

Figurs 3. 8255A Biock Disgram Bhowing Data Bus Butier and Read/Writs Control Logic Fupctions
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J i‘te[ T SaSSABREBAS - - = e - em e =t
- _.--_ - p— - -"I --.. o = - — — '_ _T—- ﬁ“
(RESET) N T e b e e L
Hﬂmm’ﬁﬂmﬂlﬂ 'ﬁ!l‘“ ter --mmmmmmhlw <2
;'mnunrwm-u--ﬂmuww i

_teristica by the sysiem scftware bul sach has Hs
mewh-morwnr'hmw
meﬂmm = M

md#lporull.l.mmui o A

s input latch.  ° S AN

B. One Bbit data wumnu E
T -‘am._

mwummmmumm

ita Inp 1 buller {no lalch lor input). This por can
mwmmmmlmmmﬂ

&-bit port contains a 4-bit latch and il can be

m&ﬂmmmlmuﬂnw

srction wilh ports A anc B ’

HHmHﬂﬂUHluﬂH? 4
s A -;n:?
w—a s
s et
- - e L=l
= a1
& - —
- =y ¥
- Ll =, ¥
M i . =g wO% 4,
M - - mEOny .
| - ] Bl .:,‘ -
' . : J ; - =Ds,
3 — - L =
r -— —— e '=~
= -51 =
L ] e
L Sl
; ¥ L -l |-|:|-
m g e’ Lttt L b L [ jml ]
— - - IJ'J-
(1 ad-
-
r ==z - % "l X e W8, | Bavs mum me o cTemat
13 . (L R 4
e
I T I |
0 - LT E—
- ot a0 -1
- ol Bl T |
e
- e Ty J

Figurs 4. §225A Block Diagram Bhowing Group A and
@roup B Control Functions .
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o ’
goynsnL e lediues 7107

FEATURES ! GENERAL DESCRIFTION i -y
¢ Guarsnieed rero resding for 0 ﬂ // The Intersil ICLT105 and T107 are high performance, low
/ r 3-172 digit A/D convertars containing all the neces-

-rmmﬂfrﬂnubrmlnl&ﬂ aclive covicas on a single CMOS I.C. Inciuded are
* 1 pA typical Inpul current. e mani gecoders, display drivers, reference, and a

. nns In designed 10 inleriace with & houid crystal
* True ailerential inpu and leTencs,— "f SN CO! o imesios » bacaplin. et o 10T ol

® Direcl display drive = £ an insirumani-size lighl emitung diooe ILEDY
\ m 7107 bring together an wnprecedenied

1ion of high accuracy, varsaliily, and lrus economy.
y ke auto-zero 10 kess than 10.V, rero drift of
C, input bias current of 10 pA max., and roll-

A mrﬂmummmﬁm
Bling & high pariormance pane] mater 10 be buill |
ddition of only 7 passive compondfhits and a display.,

Yomp Rangs [ Graw Pori &
1108 a0 pincoramic DIP | B°Cio «70°C | ICLTI0ECOL
7108 | 40 pin plastic DIP 0°Cio «+70°C | ICLTIDACPL

Tioa &0 pin, CEADIP B*C 1o +T0C | ICLTIDBCIL

nor &0 pin CERDIP 0*Cio +T0°C  |ICLTWOTCIL

Tior 40 pin cotamsc DIP O°Cie +70°C  |ICLTWICOL

hor - 40 pin plasic DIF 0*Cio +70°C [ ICLTIDTCPL

7108 Kit | Evalusiion kit conlain IC, gisplay, ewcull | IGLT106E VIKil iy

TOT KNt | board, paskies components and hardware | ICLTIDTE VK
See page 10
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ICL7106/ICL7107 INTERSIL

ABSOLUTE MAXIMUM RATINGS
Powsr Dissipation (ICLT106 Note 2; ICLT10T Note 1)

Bupply Voll +
ﬂ:m ..tﬁ .l.................“.......... 15V CAramic PRCKRQE . ..ccvessrisnsanransanss 1000MW
ICLTI0T ouvvvnrnnanpansnssnsssanananasnannes + 8V Piastic PACKBDD . ....conncassnssansnans v s o BOOMW
Supply Voliage (V) Oporating TOMPOTEIUIE . ..vuusisasssesss D*Clo +70°C
Storage Temparature ............... —B85"Clo +160°C

BCLTIDT . onansreansnnransas ey R L Lead Temperature (Soldering, B0 88¢} ............ 300°C
mmmmmmmlmm 1.
Relorence Input Vollage (elther Inpul) . .. .. "*-g.:
Cilock Input

BCLTIOB o v v veerenassinesesssszal /

BCLTIDY Covninnvuss P
Strasses above Hhome kiskd under Absshsis e - -mm‘lmp"m,'., by ot Ibp of
e davice B Thess oF Bhy OlFv Condikone o iy I z i
raling condilions for aalended periods )
Mote 1: Inpul vollages may azcead r" pul £
Mole 2 Dissipation rating assum ;
ELECTRICAL CHARACTES ﬂ i ﬂl\ NN
CHARACTERISTICE Jf"l:* W Tve
' 0000 | +000.0 | Dighal Reading

1 is Nimiled 1o 2 100,A.
iiad clicull board.

Zaro Inpul Reading
Ratiomelric Aeading l i %m“ 8991000 | 1000 | Digits! Reading
Roliover Error IDiflerence *2 +1 Counis
reading for equal positive and
negative reading near Full Sca ’
.. Linearnty iMax. deviation from 2 +1 Counts
best straight line fitl
Common Mode Rejection Ratio 50 BV
(Note 4
MNolse (Pk-Fk valus nol exceeded 15 ﬂv 4
25% of time!
Leakage Qurenulnpul'[ ———— tvm= 1 10 pA
Zero Reading Drifi :1 02 1 uvrc
Scale Faclor T-mp-r.lurt 3 . 1 5 ppm/~C
Coellicient 0*<Ta< rn-::
1B mA
: [ - L 18 mA
Analog Common Voliage tWith 25k1) be Common & 24 28 a2 v
respect o Pos. § Pos. by
Temp! I : ppm/~C
With ! I
7106 ONEY TV eV =gy ] 5 & v -
Pk-Pk Sspmen! Drive Vollage, ‘
Pk-Px Backplane Drive vuu.p-
(Nole 5 2
7107 DNLY V=S50V _ 3 1) mA :
Bepmen! Sinking Currenl Segmeni voliage = 3V
{Excepl Pin 181
iPin 18 only! 10 18 ma,

Note 3: Unless olherwise noled, speciicalsons spaly 56 both the 7108 873 7107 a1 Ta = 25° C. ke = 4Bk Mz T106ia tewted in the circurl of Figurs
1. T107 is teniec i the gt of Fagurs 2. F,

Mete 4: Reler lo “Dilledeniial Inpul™ discusaion balow,
Hote §: Back plans ditve is in phass siih ssgmeni dove lod ‘sl segment, III:I' ol ol Wu fo+ ‘on segmant Frequancy is 20 imes mmum

raie Average DC component i less fran S0mY '



£7106/ICL7107
€EST CIRCUITS 5
o, e
- X ii—: ﬁ . .' »
. :*""T_I L o8 A\ _ /
# Il ¥ 'n;\
PFigurs 1: 7108

'DETAILED DESCRIPTION
ANALOG SECTION

Figura 3 shogs the Block Disgram
. tha ICL 7108 and 7107.'Each

= - -
- _-."-"-.%.-- AU

100

INTERSIL
e [ I
i T | el 1
- I

. They are (1) sulo-2ero IA-Z), (21 signa!
13 geintegrale (DE), .

| - .

Ear [ =N}

TG

Tl Ay -7

Lalf= il )

pe—— T3 Dl T Il € Vil
o i
L r Tos
L

Figurs ::fnuu Section of :'Eﬂnnr. o/

capacitor ls charged 10 the relerence voltage. Third, &
feedback loop is closed around the sysiem to charge the
aulo-zerc capacilor Caz to compensale for ofiset
voltages in the butler amplitier, inlegialor, ang
comparalor, Since the comparator is included in the loop,
“ihe A-Z accuracy ia limited only by the nome ol the
! systam. In any case, the ofissl relerred 1o the Input is less

* than 10uV.

£ Eignal Inlsgrals phase
During signal inlegrsis, the aulo-1e1o loop is opensd. Ine
intarnal shor is removed, and the internalinpul high and
low are connscled 10 the extwrnal ping The convarier
then integrales the dillerenlial vollage balween IN Hiana

i erental vollage can be
RS
il & y # on nd. the inpul signat has

no relurn with respect to the converner power supply, IN
LO can be Lied 1o analog COMMON 1o establish the
cortect common-mode vollage Al the end of this phase,
the polarily of the inlegraled signal is gelermined

3. Dw-inlegraie phase

The final phase is de-integrale, or relerence integrate
Input low is internally epnnecisd 1o analog COMMON and
inpul fugh 18 connecled across the prewously cnarged
relerence capacior Cacwilry wilhun the chip ensures
that the capacitor will ba connacied wilh the correct
polanty lo causs the integralor oulpu! 10 ielurn 1o 2800
The hme required for the oulpul 1o relurn 10 280 W
proporiicnal (o the inpul signal. Specilically the gigiat
reading displayed Is 1000 (e,
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PEARSIL T Jefims  74LS374

@ MOTOROLA ; E LT
| SN54LS/74LS373

DESCRIPTION — The SNS4LS/74L53T3 corisis &f eight laches f SH54LSH4|-8374

weith 3-mate outpins for bui organired Fyrie The flip-

o appes’ wﬂun

mmhwulumu _ o
e ot ApPATE On, e OCTAL TRANSPARENT LATCH
g Qe WITH 3-STATE DUTPUTS;

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUT

LOW FOWER SCHOTTEY

@ EIGHT LATCHES IN &
® 3-ETATE OUTPUTSE

® HYSTERESIS D T
® EDGE-TRIGGERED D-T

T = bagts Iopateran *
hne Cormernn o g e by ot e o e Dot Eranis wpet 11
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mmmmmmmmwmwﬁm

LY

DEFINITION OF TERMS:
SETUP TIME {15) — is telined as the

tranaition from HIGH-10-LOW in ordet 1o
mminimum time following the LE sranaition from HIGH-10-LOW that the logic bevel must be

HOLD TIME (1) — i delinad 81 the

minimumtime required for the correct logic level 1o be presen a1 the logic ingun prior 1o LE
b recognized and transferred 1o the oulsul

mainisined 8l tha inpul in ondel 10 sRBUTE continued 18COgnIlEon,
L]

LIMITS .
SYMBOL PARAMETER T -T'I'F BN UNITS TEST CONDIMONS
Vis Inpart HIGH Vohspe 10 v E:IMMWHWM
: [ %] %] Guaranmeed Input LOW Vohisge
ViL Input LOW Veliage 78 ¥ o8 v Al inguts ; ;
Vix Input Clemp Dode Vehsge 4065 |-15 v Ve = MIN, Iy = =18 mA
‘w4 Y v Ve = MIN, g = MAX, Vin = ViH
VoM Output HIGH Vishage : v o Vg per Truth Table
v = 12 mA | Ve = Vice MIN,
VoL Ouwrput LOW Vohage E'J‘M Vi = Vi o Vil
per Truth Table
orH Dutpar O Currert 3 !E:IM\FMIIIU
[ Dunpsn O . Ve = MAX Vour =04V
T 2 oeh  |Veem MAX V=27V
W tnput HIGH : Vg = MAX. Vin = 70V
M input LOW Cusrrens = BAAX, Vi = 04V
los Shan Cireun . Ve = MAX
ko Power Supph = Vo = MAX
% = )
. W 4
‘:WT . DY dliias
. T ki [ <)
SYMEOL = 1 UNITS | TEST CONDMONS
_ b N BLax
« IpAAN | Mgzimurm Ciock *"-’.‘E_ Tt &0 MH1
WiH | Propsguiion Delsy, Dewe ——1 2 = z
iy o Oupant STt Cy =45 oF.
W T
wm Clock or R e @ w |22 | R = 66701
L o Dupen | 18
T [omatnty TEL -
v L =
i mmﬁ s | ™ |- G=soer,
¢ o 'Y
AC EETUP RE
SYMBOL q L - 0 72 UNITS
4 o wn | Max | wuw | MAX
E - 2 15 s
w_] =
Time w Y i - e
N |

-

MOTOROLA SCHOTTKY TTL DEVICES
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NIANUIN -V

L 4
Tusunaai lRaugunImaee

10 INPUT "number of detection?";M

20 DIM F(M), ElHl,; ..IHI T(M),C(M),B(M),K(M),D(M *

40 average m temp.?";E

50 som L

65 in minute?";S

57°S 5

58 R

60 A A+ 3

70

71 : NEXT T

73

75 1vin"; TAB( 20);"log.c

76 i

77 : NEXT T

78

. 80 ,

85 . POEE 49664,3 — :

87 FOR J = l—mﬁm NEXT 2:SUM(I) = 0

88 " :

90 00 + P1 # 10 + P2 +

91 SUM(I) = SUM(I) XT @:F(I) =.SUM(I) / 10:

T F(I):F(I - .0838667 + .1031025 * F(I)

‘92 F (IJ = r - .22 F{ = INT (F(I) / .01 + .5) % -
EJ,.Tﬂ“i‘{I}:“_-‘U": GOTO 8,

94 E ﬂ

FDH J =1 Tﬂ 800: NEXT

W"ﬁﬁ’ﬂﬁﬁmw]'}nﬂl@ ey

110 GOSUB 140: U{q} =
+ P3./710) /
© 111 SUM(I) = sm-:tn + U(Q): NEXT Q:G(I) = SUM(I) / 10

113 PRINT "current e ":6(1): mA"

114 POKE 49696,5

115 FOR J = 1 TO B00: NEXT

116 sUM(I) = 0

117 FOR Q = 1 TO 10 .

120 GOSUB 140:U(Q) = - N * (PO * 100 + Pl * 10 + F2
: + P3 /7 10) / 10

121 SUM(I) = SUM(I) + U(Q): KEXT Q:H(I) = SUM(I) / 10



105

122 H(I) = H(I) + .19 + .16 + .049 F .
125 PRINT "voltage = “eH{X):" mV"
135 PRINT ’ .

137 GOTO 1030
140 P1 = PEEK (A):P2 = PEEK (B):P3 = PEEK (C)

150 X = P2: GOSUB 200:P2 = X
160 X = P3: GOSUB 200:P3 = X
165 1IF Pl > 192 THEN 220
170 IF Pl > 128 THEN 230
180 IF P1 > = 64 THEN 240

185 PO = 1:N = - L:¥|#,P1: GOSUB 200:P1 = X
190 N J}f

200
201

202
203
204
205 .
206
208
209
210
220
222
230
235
240 s
245 P1: r-sﬂqi :
250 ~RETURN T

993 GOTQ 85 :
1030 V(1A=
1040 -
1050
1060
- 1070 |
1080° IF V(T)a¢ = - 1.50 THEN 1220

1100 g M LV et fia 1110

. 1110 YF v(I) > .= 0 THEN 1280
1140 T(I) = - 61.59775564 %=V (I) - 56040002411 * V(I -

4 TS A RN 78] Fpieores * va

1150 GoTo 1290
1160 T(I) = 245.6788615 * V(I) + 137.9676961 * v{::
2 + 28.9590096 * V(I) ~ 3 + 1.98471013 * V(I) °

>¢Z$4=h42

1170 GOTO 1280
1180 T(I) = - 16.55258623 * v(:} - 33.79202327 * V(I
) © 2 - 8.696918304 * V(I) " 3 - .78104418 * V(I)
*:
1180 GOTO 1280 _
1200 T(I) = 13.97126382 * V(I) - 13.09475853 = V(1) ~ -
2 - 4.39319606 * V(I) ~ 3 - .529091016 * V(I) ~ 4



106

11210 GOTO 1290 X
1220 T(I) = 35.30504183 * V(I)

2 + 7.430820452 * V(I) © 3

14.21756197 * V(I) °
1.194482467 * V(I)

>+

4
1230 GOTO 1290
1240 T(I) = 39.25736753 * vV(I)

2 + 26.13059638 * V(I) ~ 3

'32.3232325 * V(I) °
6.785094509 ¥ V(I) ~

C

- 4
1250 . GOTO 1290
1260 T(I) = 24.69864159 * V(I)

2 - 16.057222740% V(1) = 3

8.10435311 * V(I) *
9.883571527 * V(I) ~

1380 B(IMWE A9t/ (c(T)) A\ \1oc o)

5) * .001
i ;' '!} * -ﬂl
.00 +,.5) * .001
Jo0L + .5) * .0001
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