<NYUNDAI HY5117100 Series

16M x 1-bit CMOS DRAM

DESCRIPTION

The HY5117100is the new generation and fast dynamic RAM organized 16,777,216 x 1-bit. The HY5117100 utilizes
Hyundai's CMOS silicon gate process technology as well as advanced circuit techniques to provide wide operating
margins to the users. Multiplexed address inputs permit the HY5117100 to be packaged in standard 24/28 pin
plastic SOJ, TSOP-ll and Reverse TSOP-II.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes single power supply of 5V+ 10% tolerence and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

* Low power dissipation
Max. battery back-up 2.75mW (L-part)

= Es
INC PNC _
Max. CMOS standby 2.2mW (L-part) R 3
5.5mw
Max. TTL standby 11.0mW 48 a2
Max. opersling % 7
Speed Power [ At
60 715mwW
70 633mwW e
80 550mwW -Jg g2 o 2B NDS_
+ Single power supply of 5V+ 10% CA3ri2s PR
* TTL compatible inputs and outputs Aagjzs sfpAtt
+ Fast access time roeleo oo
Speed | tRAC tcac terc Arclis 10pA0
60 60ns 15ns 40ns Asg1? 12pAz
B —rone | sone e it
» Fast page mode operation ? ?
+ Multi-bit test capability
+ Read-Modify-Write capability BLOCK DIAGRAM DATA IN DATA OUT
» CAS-before-RAS, RAS-only, Hidden refresh _ BUFFER BUFFER
« 2048 refresh cycles / 256ms (L-part) S e ) 1 }
» 2048 refresh cycles / 32ms COLGN
GENERATOR
PIN DESCRIPTION
] COLUMN
12 ), COLUMN
RAS Row Address Strobe prpet A e : DECODER
: C°lumn Address StrObe f’! :-: g REFRESH
WE Write Enable asol E | | controen SENSE AP
AD-A11 Address Input roolls ¥
D Data Input P § CouNTER
Q Data Output o o 3 (\“}) Lo veoRY
vce Power (+ 5V) A oel A PRED:%DER 16777216x1
Vss Ground n:) 8
SUBSTRATE |_
e

X18 PARALLEL
TEST

This document is a general product description and is subject to change without notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
1AD04-20-MARS4 607

M 4675088 00028L3 957 W




*XYUNDAI HY5117100 Series

rl

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature - 0to 70 ‘C
TsTG Storage Temperature -55to 150 ‘C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t07.0 \';
vcc Voitage on Ve Relative to Vss -1.010 7.0 \'/
los . Short Circuit Output Current 50 mA
PD Power Dissipation 0.70 w
TSOLDER Soldering Temperaturee Time 260010 ‘Cesec

NOTE : Operation at or above Absolute Maximum Ratings can adverssly affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS

(Ta= 0°C to 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vcc Power Supply Voltage 4.5 5.0 55 \
ViH Input High Voltage 2.4 - vee+ 1.0 \
ViL Input Low Voltage -1.0 - - 0.8 Vv
NOTE : All voltages are referenced to Vss.
608 1AD04-20-MARS4
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*XYUNDAI

HY5117100 Serie§

DC CHARACTERISTICS

(Ta= 0°C to 70°C, VcC= 5Vt 10%, VsS= OV, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS ggEED/ MIN. [MAX. [ UNIT|[ NOTE
WER
(W] Input Leakage Current Vss <VIN <Vce+ 1.0 10| 10| pA
(Any Input Pins) All other pins not under test= Vss
o Output Leakage Current Vss< VouTt< Ve, -10| 10| pA
(High Impedance State) RAS & CAS at ViH
lcct Vece Supply Current, tRC= tRC (min.) 60 - 130 mA | 1,23
Operating 70 -1 115
: 80 -1 100 ¢
lccz | Veec Supply Current, RAS & CAS at ViH, - 2 mA| ¥
TTL Standby other inputs > Vss
Iccs Vcce Supply Current, tRC= tRC (min.) 60 -1 130 | mA| 13
RAS-only refresh 70 -1 115
80 -] 100
Iccs | Vee Supply Current, tPc= tPC (min.) 60 - 70| mA | 1,23
Fast Page mode 70 -1 65
80 -] 60
Iiccs | Vee Supply Current, RAS & CAS: Vce- 0.2V - 1| mA
CMOS Standby L-part -1 0.4 5
Icce | Vcc Supply Current, tRC= tAC (min.) 60 -1 130 mA| 1,3
CAS-before-FRAS refresh 70 -] 115
80 -| 100
lcc7 Vce Supply Current, tRC= 125us, tRAS < -1 300| pA | 1,45
Battery Back Up CAS= CBR cycling or 0.2V, 300ns
(L-Part only) WE= Vcc - 0.2V,
AO0-Atl1= Vcc - 0.2Vor 0.2V, tRASS -| 500
D= Vcc - 0.2V, 0.2V or open, 1us
Q= open
VoL Output Low Voltage loL= 4.2mA -1 04| V
VOH Output High Voltage IoH= -5mA 2.4 -1V
NOTE :
1. lcci, Ices, lecs, Icces and Icc7 depend on cycle rate.
2. lcct and Iccs depend on output loading. Specified values are obtained with the output open.
3. It depends on user whether column address is changed or not at least once while RAS= VIL and CAS= ViH.
4. tRAgmax.)= 1us is only applied to refresh of battery backup but tRA(max.)= 10us is applied to normal func-
tional operating.
5. lccs(max.)= 0.4mA and icc7 are applied to L-part only (HY51 17100LJC, HY5117100LTC and
HY5117100LRC).
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AC CHARACTERISTICS

(Ta= 0°C to 70°C, Vcc= 5V 10%,

HY5117100 Series

~

Vss= 0V, unless otherwise noted.) NOTE: 1,2, 3

HY5117100JC/TC/HE/LJC/LTC/LRC
# | SYMBOL PARAMETER 60 70 80 UNIT | NOTE
MIN, [MAX. | MIN. | MAX._ . [MAX. |
1| trC Random Read or Write Cycle Time 110 -1 130 - | 150 -l ns
2 | tRWC Read-Modify-Write Cycle Time 130 -] 155 -1 175 -| ns
3] tC Fast Page Mode Cycle Time 40 -1 45 -| 50 -{ ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 60 -1 70 -] 75 -| ns
Cycle Time : .
5] tRAC Access Time from RAS -| 60 -| 70 80| ns | 4910
6 | tcac Access Time from CAS -] 15 -| 18 -] 20| ns | 49
7 taAA Access Time from Column Address -| 30 -1 35 -| 40| ns | 4,10
8| tcra Access Time from CAS Precharge -] 85 -1 40 -1 45| ns 4
9| toLz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0 15 0o} 18 0| 20| ns 5
11| T Transition Time (Rise and Fall) 3] 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 40 -| 50 -| 60 -| ns
13 | tRAS RAS Pulse Width 60 | 10K| 70| 10K{ 80| 10K| ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 WOOK | 70 (|400K | 80 {400K | ns
15} tRSH RAS Hold Time 15 - 18 - 20 -{ ns
16 | tcsH TAS Hold Time 60 -] 70 -| 80 -| ns
17 | tcas CAS Pulse Width 15 |10K| 18| 10K| 20| 10K | ns
18 | tRCD RAS to CAS Delay 20| 45) 20| 52| 20| 60 ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 15| 35| 15{ 40| ns 10
20 | tCRP TAS to RAS Precharge Time 5 - 5 - 5 -| ns
21| tcp TAS Precharge Time 10 -| 10 -1 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -l ns
23 | tRAH Row Address Hold Time 10 - 10 - 10 -| ns
24 | tAsC Column Address Set-up Time 0 - 0 - 0 -{ ns
25 | tcaH Column Address Hold Time 10 -1 15 -{ 15 -| ns
26 | taR Column Address Hold Time from RAS 50 -| 55 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -1 35 -1 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -1 ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns 6
’ Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - [+] -| ns 6
Referenced to RAS
31 | twcH Write Command Hold Time 10 -1 15 -1 15 -| ns
32 | twer Write Command Hold Time from RAS 50 -] 85 -| 60 -| ns
33| twp Write Command Pulse Width 10 -1 15 -1 15 -] ns
34 | tAWL Write Command to RAS Lead Time 15 -1 18 -1 20 -| ns
35| tcwL Write Command to CAS Lead Time 15 -1 18 -1 20 -{ ns
36 | tos Data-In Set-up Time 0 - 0 - 0 -1 ns 7
37 | toH Data-In Hold Time 10 -1 15 -1 15 -| ns 7
38 | tOHR Data-In Hold Time Referenced to RAS 50 -| 55 -1 60 -| ns
39 | tREF Refresh Period (2048 cycles) -1 32 -] 32 -1 32| ms
L-part - | 266 - | 256 -| 256 1
40 | twes Write Command Set-up Time 0 - 0 - 0 -] ns 8
610 1AD04-20-MARO4
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*XYUNDAI HY5117100 Series

AC CHARACTERISTICS

(continued)
HY5117100JC/TC/RC/LJC/LTC/LRC
# | SYMBOL PARAMETER 60 70 80 UNIT | NOTE
MIN. [MAX. | MIN. | MAX. | MIN. | MAX.
41 | tcwp | CASto WE Delay Time 15 -| 18 - 20 -| ns 8
42 | trRwo RAS to WE Delay Time 60 -1 70 -| 80 -] ns 8
43 | tawp Column Address to WE Delay Time 30 -| 35 -1 40 -| ns 8
44 | tcsr CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns
45 | {CHR CAS Hold Time (CBR Cycle) 10 -1 15 -1 15 -| ns
46 | tRPc RAS to CAS Precharge Time 0 - 0 - 0 -| ns
47 | tCPT CAS Precharge Time (CBR Counter Test) | 20 -| 25 - 25 -{ ns
48 | tcPwp | WE Delay Time from CAS Precharge 35 -] 40 -| 45 -1 ns 8
49 | tRHCP | RAS Hold Time from CAS Precharge 35 -1 40 - 45 -1 ns
50 | twrP WE to RAS Precharge Time (CBRCycle) | 10 -1 10 -1 10 -| ns
51 | twRH WE to RAS Hold Time (CBR Cycle) 10 - 10 -1 10 -| ns
52 | twts Write Command Set-up Time 10 -1 10 -/ 10 -1 ns
(Test Mode In)
53 | twrH Write Command Hold Time 10 -1 10 -1 10 -1 ns
(Test Mode In)
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*XYUNDAI HY5117100 Series

NOTE:

1.

N s @D

]

An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper
device operation is achieved. In case of using intemal refresh counter, a minimum of 8 CAS-before-RAS In-
itialization cycles instead of 8 RAS-only refresh cycles are required. The device should be carefully initial-
ized to be prevented from being entered into muiti bit test mode during initialization.

. AC measurements assume tT= 5ns.

VIH(min.) and Vit(max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between ViH and VIL.
Measured with a load equivalent to 2 TTL loads and 100pF.
toFF(max.) defines the time at which the output achieves the open circuit condition and is not referenced to

output voltage levels.

. Either tRCH or tRRH must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in Read-
Modify-Write cycles.

tWCS, tRWD, tCWD, tAwD and {CPWD are not restrictive operating parameters. They are inciuded in the data
sheet as slectrical characteristics only. If twcs2 twes(min.), the cycle is an early write cycle and data out

pin will remain open circuit (high impedance) through the entire cycle. i tRwo= tRWD(min.),

tCWD2 tcwn({min.}, tAWD tawp(min.), and tCPWO2 tcPwo{min.), the cycle is a Read-Modify-Write cycle and
data out will contain data read from the selected cell. If neither of the above sets of conditions is satisfied,
the condition of the data out (at access time) is indeterminated.

. Operation within the tRcD(max.) limit insures that tRAG(max.) can be met. tRCD{max.) is specified as a refer-

ence point only. If tRCD is greater than the specified tRcD(max.) limit, then access time is controlied by
tCAC.

10.Operation within the tRAD(max.) limit insures that tRAC{max.) can be met. tRaD(max.) is specified as a refer-

ence point only. If tRAD is greater than the specified tRAD(max.) limit, then access time is controlled by taa.

11.tRER(Max.)= 256ms is applied to L-parts only (HY51171 00LJC, HY5117100LTC and HY5117100LRC).

CAPACITANCE
(TA= 25°C, VcC= 5V 10%, Vss= 0V, f= 1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance (A0-A11, D) - 5 pF
CiN2 Input Capacitance (RAS, CAS, WE) - 7 pF
Cout Data Output Capacitance (Q) - 7 pF
1AD04-20-MARM
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*XYUNDAI

HY5117100 Series

TIMING DIAGRAM

READ CYCLE
RC()
1RAS(13) P{12)
— =
oo X tRCD(18) 1RSH(15) Z \—
_— 1CSH(16) S i
VIR §
s vu.—_/‘ e \ / /
IASR(22 !HA?-:(:?LL 1 1ASC(24) tCAH(25) S
S/ ow ] oo S

Y

w7 jRost2e) A tARH(30) je)
w WLV Y
CAC(B)
sncis, ©Lzm) ,_ 1OFF(10)
v:— HIGH-Z m }——
EARLY WRITE CYCLE
_— é:g:;) - tRP(12)
L N / \
tRCD(18) _ tRSH(15)
1CSH(18)
CRPE0)| 1CAS(17) CAP{20)
1AR(26)

tRAD({19)

27)
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“¥YUNDAI HY5117100 Series

s \ TLL - N
. GRPE) _scoie) P GRP(20)

w7 LN T

o TN em NI

TAWD(43)

Pl

w LTIy

LTI
L e |

ACAC(S)

S/ (T //////////Zﬁ?ﬂvw““W//// Wi
pozy Lnﬂq»

AFACES)
VoH-, HIGH-Z —J VALID DATA
voL
FAST PAGE MODE READ CYCLE
tRASP(14) L_RP(12)
WK
w= " N N
tRHCP(49)
1CSH(16) PG(3] tASH(15)
IqEPjﬂol D{18)} 1CAS(1 1ICAS(17} 1CP(2t 1CAS(17) tCRP(20)
_ VIH . —3
el \ N / \
tAR{26)
1RAL2T)
nspe2) | 29) 24) | tCAH(25! 1ASCEe | | 1CAH(2S] wngcERs | |
VIH=
o ST WOR o KT soom N weom WL
IAA( WA) 1an ,m;c_‘f)
m WCHE9)) | g L RCS{28) RCHER ) ¢ g tRCS(28) tRRAK(30) | J
ViL-,
ARAC(5) 1CP. 1CPA(8]
1CAC(8) 1CAGLS), tCAC(8},
4 (8) 1OFF(10)  _{1CKZ(9) WOFF(10)  _JICh2(9) (1o}
Q Vo~ HIGH-Z X VALID DATA VALID DATA
-
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*NYUNDA

HY5117100 Series

FAST PAGE MODE EARLY WRITE CYCLE

tRASP(14) 1RP(12
—_ VH -‘_ﬁ\ [{:‘—"_—3\—
viL- S
CSH(16) PC(3) 1RSH(18)
1GAP(20) tRCD(18) _ICAS(17) 1CP(21 1CAS(17) 1CP(21) 1CAS(17) {CAP
= " o \ 4y
TAR(26)
|._tRAD(19) 1RAL(27)
tsE2) ] [RAHRS) ugcee | [1caHEs) 24) | | 10AH(25) tagc2e | | caHEs)
Ao-11 :‘::m ROW COLUMN ﬂm COLUMN COLUMN W ; ; ; ; ; ; ; ; ;/
! d — 1
:wcsLuT M;M(s 135 tWCS{40) M“Z‘fb;-l 3t . woeslso) | [ wo s:R
Wh(33) | | | twesa
VK-
= W LT,
WCR(82)
- 38)( | toH(E7) S(36)) |, tDH{37) 5(38, DHE7)
D ‘c:://///////// VALID DATA m VALID DATA %f{fﬁf!fi““ifz
Vo~ HIGH-Z
voL-
FAST PAGE MODE READ-MODIFY-WRITE CYCLE
tRASP(14) 1RP(1
. VIR Zt_ﬁﬁj—
RS viL- \ K_
tRHCP(45)
ICSH(16) tPRWC(4) tASH(15)
Py tRCD(18) ICAS(17) 1cP(21 CAS(17) Ltcp@1) _ICAS(17) CRP(20]
=/ Z[ N\ N (/)
1Al 1CPWD(48) 1CPWIX48)
h{ 1 n _tRAL(27)
1ASR(22) | | tRAH23) 24) ] | tcAH(25) C(24) | | 1CAH(25) 1AsCE4 | | rcAm(2s)
) R ), W;ﬁ coum W//H//IN. o W17,
! ' tAWD{42) WL M- tCWL(35)
1AWD(43) tCWL(Bp) tAWD{43) TAWD(43) e
ABS(2e)] 1CWD(41 (43 tOWD(41) (&) CWD(41 )
Y S Ve
"= 1AA(7) 1AA(7) A7)
1A Dg{s8)] |1OH(EY 1oAGe) 0§(38)] [IDHETY 1eAce) 1D5(36)]
VT T o e A A e A A o s YA,
1RAC(S, 1CPA(S) tCPA(8]
:cLz(o):l HOFF(10)tCL2(9) .ng.f(u»,{ ) 1OFF(1g)
Vo, HIGH-Z VALID DATA }—@ VALID DATA VALID DATA
voL-
1AD04-20-MARS4 615

B yL?5088 0002871 T2l WA




~ «¥YUNDAI

HY5117100 Series

RAS-ONLY REFRESH CYCLE

1RC(1)
tRAS(19) tRP(12)
ms N K
viL—
:chm) tAPC{4p)
VIH—
VIL -,
%H!Z} 1RAH(g3)

1 I U

X

NOTE : WE = "Hor" )
TAS-BEFORE-RAS REFRESH CYCLE

1AP(12]

VIH—
AAS ] \
ViL-,

— \_

1RPC(48}
1CP(21 lcgﬁ 44} tCHA{4S]

3
< £
I
\\l

T,

50)] [IWRH(§1)

&l

=
R U,

kkkkkk
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HYﬂ 17100 Series

HIDDEN REFRESH CYCLE (READ)

A S /A o —
tcaPKm_ D(18) BSH(1S) ICHR(45) 1CRP(20)
=7 N /
WAD(1D) fmascen)
on W XX XTI
RCS(28) RRH(30) TWRR(50] P‘MT)
 YTIITIT | ey, O NI
HIDDEN REFRESH CYCLE (WRITE)
s |I|::'——'3% _tRAS(13) F "'"’512! i% tRAS(13) I lﬁP(L\_
'GHPP. IRCD(18) ASHAS) | ICHR(45) ICAP(20)
=/ o N v
) & m‘%« KT
~ LTI [ N
e N,

VOH-
VoL

HIGH-Z
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*XYUNDAI HY5117100 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

RAS(13) IRP{1
R T r—'%
RAS viL- S Z
{CPT(4T) tRSH(15)
R(44) _1CHR(45) ) 1CAS(17)
vm-‘_'_:
oS viL- X Z S
tRAL{27)

[ wscze |

L T

READ CYCLE WA(T)

LIWRP(S0)) IWRH(51)y WACS(28) | tCAC(S {tRRH(30)
o>/ g L

VIH
D HIGH-Z
viL
1OFE(1p)
oL2(0
] Vo= HIGH-Z VALID DATA E———
voL- }
WRITE CYCLE IAWL{34)

tCWIL(35)

IWRP(50)] (1w

w T N M I

LWP(33)
_1DS(36) | | DH
VIH- N
viL- { VAL P iGH-Z
VoH-
Q Gl
voL-
READ-MODIFY-WRITE CYC| AWDUI)
tWRP(50) P ICS(28) CWD(41)

w T X
I

VALID DATA
3 1
P’
1CLZ(9)
VOH-
Q HiGH-2 VALID DATA }———
voL-
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*XYUNDAI HY5117100 Series

TEST MODE

The HY5117100 is a DRAM organized 16,777,216 x 1-bit. It is internally organized 1,048,576 x 16-bit. In Tost
Mode, data are written into 16 sectors (Each is composed of 1M bits) in paraliel and retrieved the same way.
Column address A0, A1, A10 and A11 are not used. If, upon reading, all bits are equal (all "1"s or "0"s), the Q pin
indicates a "1". If they are not equal, the Q pin indicates a "0". Belowing shows the timing diagram of the
HY5117100 to enter Test Mode. In Test Mode, the 16Mx1 DRAM can be tested as if it were a 1Mx1 DRAM. WE,
CAS-before-RAS cycle (Test Mode In Cycle) puts the HYS5117100 into Test Mode and CAS-before-RAS or
RAS-only refresh cycle puts it back into Normal Mode. In Test Mode, WE, CAS-before-RAS cycle shall be used
for the refresh operation. The Test Mode function reducss test time (1/16 in case of N test pattern).

TEST MODE IN CYCLE

tRC(1)
1RP(1 t 13) [ 1RP(12)

G /] \ / (-

A \I; T T,

/i LMT)////////////////////////////////////////////////// )

WE
JOFF(10)
o VM E HIGH-Z
voo-_____ A
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HY5117100 Series

BLOCK DIAGRAM IN TEST MODE

A1C.A0C
1M BLOCK i

It
]

L
i1

AICAC
1M BLOCK J1C.A0C

 noAMmL
A11C,A10C
A11CA10C Lo TEST
NORMAL g: ———0
n = 7 NORMAL
TEST
|
]
A1C,AC
l_.:l 1M BLOCK AIC.AC
L 1M BLOCK
:‘ M BLOCK |—I
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HY5117100 Series

PACKAGE INFORMATION

400 mil 24/28 pin Small Outline J-form Package (JC)

I o o e o | i o -

O

g e [ o o
0.4440(11.2776) *
0.7290(18.5166 | 0.4440(11.2776)
0.7210(18.3134) 0.4360(11.0744)

0.4050(10.2870)

] 0.0320(0.8128) 0.3950(10.0330)
0.0260(0.6604)

( UNIT : INCH{mm)

-l '—— 0.050(1.27)BSC «l L%—‘(.%

400 mil 24/28 pin Thin Small Outline Package (TC) (RC)

AAARARA ARARRE T
O
HHHHHHQHHHHHE—_ 0470!11935]
e ﬁ! 0.462(11.735)
0.404(10.262)
0.396(10.058)

0.3680(9.3472)

UNIT : INCH(mm)

0.0300(0.7620)

0.0083(0.210)
0004705200 ]
STy ) e T e i T T i
0.020(0.508) J , 0.023(0.564)

*l l—— 0.050(1.27)B5C J%ﬁ- s

0.017{0.432)

0.047(1.200)
0.040(1.018)
—
T 4§
0.006(0.152
0.002(0.050)
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HY5117100 Series

ORDERING INFORMATION

PART NO SPEED | POWER| PACKAGE
HY5117100JC 60/70/80 SOJ
HY5117100LJC | 60/70/80 | L-part SOJ
HY5117100TC 60/70/80 TSOP-I
HY5117100LTC | 60/70/80 | L-part TSOP-Ii
HY5117100RC 60/70/80 TSOPI(R)
HY5117100LRC | 60/70/80 | L-part | TSOP-II(R)
622 1AD04-20-MAR94
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