HMS514800C Series
HM51S4800C Series

524,288-word x 8-bit Dynamic Random Access Memory

HITACHI

Description

The Hitachi HMS51(S)4800C are CMOS dynamic RAM organized as 524,288-word x 8-bit. HM51(5)4800C
have realized higher density, higher performance and various functions by employing 0.8 um CMOS process
technology and some new CMOS circuit design technologies. The HMS51(8)4800C offer Fast Page Mode as a
high speed access mode. Multiplexed address input permits the HM51(5)4800C to be packaged in standard
400-mil 28-pin plastic SOJ and standard 400-mil 28-pin plastic TSOPII. Internal refresh timer enables
HM351S4800C self refresh operation.

Features

e Single 5V (+ 10%)
e High speed
- Access time: 60 ns/70 ns/80 ns (max)
e Low power dissipation
— Active mode: 605 mW/550 mW/495 mW (max)
— Standby mode:
11 mW (max)
1.1 mW (max) (L-version)
¢ Fast page mode capability
e 1,024 refresh cycles: 16 ms
128 ms (L-version)
s 2 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
* Battery backup operation (L-version)
¢ Self refresh operation (HM51S4800C)




HM514800C, HM51S4800C Series

Ordering Information
Type No. Access Time Package
HM514800CJ-6 60 ns 400-mil 28-pin plastic SOJ (CP-28D)
HM514800CJ-7 70 ns
HM514800CJ-8 80 ns
HM514800CLJ-6 60 ns
HM514800CLJ-7 70 ns
HM514800CLJ-8 80 ns
HM5184800CJ-6 60 ns
HM5154800CJ-7 70 ns
HM5154800CJ-8 80ns
HM5154800CLJ-6 60 ns
HM51S4800CLJ-7 70 ns
HM51S4800CLJ-8 80 ns
HM514800CTT-6 60 ns 400-mil 28-pin plastic TSOP Il (TTP-28D)
HM514800CTT-7 70 ns
HM514800CTT-8 80 ns
HM514800CLTT-6 60 ns
HM514800CLTT-7 70 ns
HM514800CLTT-8 80 ns
HM5184800CTT-6 60 ns
HM5184800CTT-7 70ns
HM51S4800CTT-8 80 ns
HM51S4800CLTT-6 60 ns
HM5154800CLTT-7 70ns
HM51S4800CLTT-8 80 ns
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HMS514800C, HMS51S4800C Series

Pin Arrangement

HM514800CJ/CLJ Series HM514800CTT/CLTT Series
HM5154800CJ/CLJ Series HM51S4800CTT/CLTT Series
Vee Ej‘ 280 Vss Vee ETC—) —25;3 Vss
100 [2 27.] W07 1100 [[2 270 1107
o1 (3 26 1106 o1 []3 26 ] /06
o2 [ 4 25 /05 o2 4 25/ VOS5
1103 (5 241 /04 1103 (5 04[] 104
NC (6 23[7] CAS NC [6 23/ ] CAS
WE [7 22/ ] OF WE 7 22 ] OE
RAS[8 21[ 1 NC RAS[ 8 21[ 1 NC
A9 [9 20/ | A8 As [9 20/ 1 A8
A0 [10 19] | A7 A0 []10 19| A7
At 11 18| A6 At 11 18] ] A8
A2 12 17, A5 A2 (2 17 A5
A3 (113 161 A4 A3 13 16/ A4
Voo 14 15 Vgs Ve 14 15| | Vgs
(Top view) (Top view)
Pin Description

Pin Name  Function

AQ - A9 Address input
—~ Row address

AQ ~ A9

— Column address AO — A8

- Refresh address AO — A9

/OO0 - 1/O7 Data-infdata-out

RAS Row address strobe

CAS Column address strobe

WE Read/write enable A
OE Output enable

Vee Power (+5 V)

v Ground

w
/]
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! /05 ‘ I /06 i l o7 ! l 08

OE
|vos Butr| |10 Butt.||vO7 Butt|| VOB Buft]

QE Control
Circuit

| we |
WE Control
Circuit

|

Mvor| [wee ] [woa] [vor]

|01 Butt{v02 Butt.| | VO3 Butt.| V04 Butt.

| o8 |
CAS Controi
Circuit

| mas |

RAS Control

Circuit

HM514800C, HM51S4800C Series

Block Diagram
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HMS514800C, HM51S4800C Series

Operation Mode

The HMS51(S)4800C series has the following 11 operation modes.

Read cycle

Early write cycle

Delayed write cycle
Read-modify-write cycle
RAS-only refresh cycle
CAS-before-RAS refresh cycle
Self refresh cycle (HM5154800C)
Fast page mode read cycle

A i o

Fast page mode early write cycle
10. Fast page mode delayed write cycle
11. Fast page mode read-modify-write cycle

Inputs
RAS CAS WE OE Output Operation
H H D D Open Standby
H L H L Valid Standby
L L H L Valid Read cycle a
L L L? D Open Early write cycle
L L L? H Undefined Delayed write cycle
L L Htol LtoH Valid Read-modify-write cycle
L H D D Open RAS-only refresh cycle
HtolL L D D Open CAS-before-RAS refresh cycle
Self refresh cycle (HM51S4800C)
L HtolL H L Valid Fast page mode read cycle
L HtolL L? D Open Fast page mode early write cycle
L HtolL L? H Undefined Fast page mode delayed write cycle B
L Htol HtolL LtoH Valid - Fast page mode read-modify-write cycle
L L H H QOpen Read cycle (Output disabléd) -

Notes: 1. H: High (inactive) L: Low (active) D: Hor L
2. twes 20ns Early write cycle
twes < O ns  Delayed write cycle

HITACHI



HMS514800C, HM51S4800C Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg A -1.0to+7.0 \Y

Supply voltage relative to Vg Vee ~1.01t0 +7.0 \Y

Short circuit output current lout 50 mA )
Power dissipation P 1.0 w
Operating temperature Topr Oto +70 °C

Storage temperature Tstg —55t0 +125 °C

Recommended DC Operating Conditions (Ta = 0 to +70°C) ™

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 0 0] 0 \ 2
Vee 45 5.0 55 v 1,2
Input high voltage Vi 24 — 6.5 Vv 1
input low voltage {1/0 pin) V. -1.0 —_ 0.8 Vv 1
(Others) Vo -2.0 — 0.8 v 1

Notes: 1. All voltage referred to V.
2. The supply voltage with all V. pins must be on the same level.
The supply voltage with all Vg pins must be on the same level.

DC Characteristics (Ta= 010 +70°C, V. =5V £ 10%, V=0 V)

HM514800C, HM5154800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current™? lecs — 120 — 110 — 100 mA RAS, CAS cycling
tac = min
Standby current leea — 2 — 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 —_— 1 mA CMOS interface
RAS, CAS 2V 0.2V
Dout = High-Z
Standby current (L-version) ¢, — 200 — 200 — 200 pA CMOS interface
RAS,CAS >V -0.2V
Dout = High-Z
RAS-only refresh current® 1., — 120 — 110 — 100 mA t,c=min
HITACHI



HMS514800C, HMS51S4800C Series

DC Characteristics (Ta=0to +70°C, V=5V £ 10%, Vi, =0 V) " (cont)

HM514800C, HM5154800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Standby current™ fees — 5 — 5 — 5 mA RAS =V,
CAS =V,
Dout = enable
CAS-before-RAS refresh lecs — 120 — 110 — 100 mA t,. =min
current™
Fast page mode current™® |, — 120 — 110 — 100 mMA t, =min
Battery backup current™ leero — 300 — 300 — 300 pA Standby: CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,c = 125 us
taas < 1us, CAS =V,
WE =V,
Self refresh mode current been — 1 - 1 — 1 mA  CMOS interface
(HM5154800C) RAS, CAS <02V
Dout = High-Z
Self refresh mode current 1, — 200 — 200 — 200 pA CMOS interface
(HM5134800CL) RAS,CAS <0.2V
Dout = High-Z
Input leakage current I,_, -10 10 ~10 10 -10 10 pA O0OV<Vin<6sV
Output leakage current lo -10 10 -10 10 -10 10 pA OV<=sVouts65V
Dout = disable
Output high voltage Vou 24 V. 24 V., 24 N, V High jout = -5 mA
Output low voltage Vo 0 04 O 04 O 04 V Low lout = 4.2 mA

Notes: 1. I.. depends on output load condition when the device is selected I, max is specified at the output
open condition.

Address can be changed once or less while RAS = V, .

Address can be changed once or less within one page cycle.

V,, 2V ~0.2V, V, < 0.2 V; Address can be changed once or less while CAS = V,_

The supply voltage with all V. pins must be on the same level.

The supply voitage with all V4 pins must be on the same level.

A A
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HM514800C, HM51S4800C Series

Capacitance (Ta =25°C, V=5V £ 10%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — pF 1
Input capacitance (Clocks) C. — pF 1
Output capacitance (Data-in, Data-out) ‘a,o — 71 0] pF 1,2
Notes: 1. %acitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS =V, to disable Dout.
AC Characteristics (Ta=01t0 70°C, V. =5V £ 10%, Vi, =0 V) """+
Test conditions
* Input rise and fall time: 5 ns
¢ Input timing reference levels: 0.8 V, 24V
e Inputlevels:0V,3V
» Output load: 2 TTL gate + C, (100 pF) (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HM514800C, HM5154800C
6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tec 110 — 130 — 150 — ns
RAS precharge time tee 40 — 50 — 60 — ns
RAS pulse width taas 60 10000 70 10000 80 10000 ns
CAS pulse width teas 15 10000 20 10000 20 10000 ns
Row address setup time tasn 0] — 0 — ] — ns
'«Eow address hold time taan 10— 10 — 10 — ns
Column address setup time tasc o] — 0 — 0 — ns
Column address hold time toan 15— 15 - 15 — ) ns
RAS to CAS delay time treo 20 45 20 50 20 60 ns
RAS to column address delay time  taap 15 30 15 35 15 40 ns
HAS hold time tash 20 — 20 — 20 — ns
CAS hold time tesm 60 — 70 — 80 — ns
CAS to RAS precharge time tene 10 — 10 — 10 — ns
HITACHI



HMS514800C, HM51S4800C Series

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters) (cont)

HM514800C, HM51S4800C

-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
OE to Din delay time tooo 15 — 20 — 20 — ns

OE delay time from Din tozo 0 — 0 — 0 — ns

CAS setup time from Din tore 0 — 0 — 0 — ns
‘Transition time (rise and fall) t, 3 5 3 50 3 5 ns 7
Refresh period taer — 16 — 16 — 16 ms

Refresh period (L-version) | P — 128 —_ 128 - 128 ms ) A

Read Cycle
HM514800C, HM51S4800C
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — 60 — 70 — 80 ns 2,3
Access time from CAS teac — 15 — 20 — 20 ns 3,413
Access time from address tan — 30 - 35 — 40 ns 3,5,13
Access time from OE toac — 15 — 20 — 20 ns
‘Read command setup time tacs 0 — 0 — 0 — ns
Read command hold time to CAS tacn 0 — 0 — 0 —_ ns
Read command hold time to RAS taen 0 — 0 — 0 —_ ns
Column address to RAS lead time g, 30 — 3% — 40 — ns
Output buffer turmn-off time torr o] 15 0 15 0 15 ns
Output buffer turn-off to OE torrs 0 15 0 15 0 15 ns
CAS to Din delay time teoo 15 — 15  — 15 — ns
HITACHI



HM514800C, HMS51S4800C Series

Write Cycle

HM514800C, HM51S4800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 —_ 0 e 0 — ns 10
Write command hold time twen L 15 — 1% — ns B
Write command pulse width twe 10 — 10 — 10 — ns B o
Write command to RAS lead time e 15 — 20 — 20 — ns
Write command to CAS lead time tow 15 — 20 — 20 — ns -
Data-in setup time tos 0 — G — 0 — ns 11
Data-in hold time ton 15 — 15  — 15 — ns 11
CAS to OE delay time teon — 0 — 0 — 0 ns 18
Read-Modify-Write Cycle

HM514800C, HM51S4800C

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 150 — 180 — 200 — ns
RAS to WE delay time teewn 80 — 95 — 105 — ns 10
CAS to WE delay time towo 3B — 45 — 45 — ns 10
Column address to WE delay time  t,.o 50 — 60 — 65 — ns 10,13
OE hold time from WE toen 15 — 20 — 20 — ns
Refresh Cycle

HM514800C, HM51S4800C

6 7 -8
Parameter Symbol Min Max  Min Max Min Max Unit Notes
CAS setup time tesn 10 — 10 — 10 — ns
(CAS-before-RAS refresh cycle)
CAS hold time tonn 10 — 10— 10 - ns
(CAS-before-RAS refresh cycle) )
RAS precharge to CAS hold time tac 10 — 10 — 10 — ns )
CAS precharge time in normal mode  tepy 10 — 0 — 10— ns

HITACHI

10



HMS514800C, HMS51S4800C Series

Fast Page Mode Cycle
HM514800C, HM5154800C
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes

Fast page mode cycle time toc 40 — 45 — 50 — ns

Fast page mode CAS precharge time tg. 10 — 10 — i — ns

Fast page mode RAS pulse width tmsc  — 100000 — 100000 — 100000 ns 12

Access time from CAS precharge t A;P — 35 — 40 — 45 ns 3,13

RAS hold time from CAS precharge  tge 35  — 40 — 45 — ns

Fast page mode read-modify-write teow 55 — 65 — 70 - ns

cycle CAS precharge to WE delay

time

‘Fast page mode read-modify-write  t,, 80 — 95 — 100 — ns

cycle time

Self-refresh Mode
HM514800C, HM51S4800C
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max  Unit Notes

RAS pulse width (self-refresh) tasss 100 — 100 — 100 — us 19, 20,

21,22
RAS precharge time (self-refresh) taes 110 — ‘1 30 — 150 — ns
"CAS hold time (self-refresh) tys 50 — 50 — 50 —  ns

HITACHI
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HMS514800C, HM51S4800C Series

Notes: 1. AC measurements assume t; = 5 ns.

2. Assumes that to, < tpep (Max) and tp,, < taap (Max). It or o, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

Assumes that top, 2t (Max) and tg,, < thay (Max).

Assumes that tpop < taep (max) and ty,, = thp (Max).

to (max) defines the time at which the output achieves the open circuit condition and is not

referred to output voliage levels.

7. V,, (min) and V,_ (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V, and V,.

8. Operation with the t,, (max) limit insures that t,,. (max) can be met, t,, (max) is specified as a
reference point only, if 1., is greater than the specified ty, (max) limit, then access time is
controlled exclusively by t;,c.

9. Operation with the t,,, {(max) limit insures that t,,. (max) can be met, {;,, (max) is specified as a
reference point only, if t.., is greater than the specified t,,, (max) limit, then access time is
controlled exclusively by t,,.

10. tycs: tewns tewo @Nd tayy are not restrictive operating parameters. They are included in the data sheet
as electrical characteristics only: if .. = ty {min), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle; if taws 2 tawp (MiN), teyp 2
tewn (MiN), Lo 2 Lo (Min) and 1oy 2 teew (M), the cycle is a read-modify-write and the data output
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 indeterminate.

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading edge
in a delayed write or a read-modify-write cycle.

12.t,,5c defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longest among t,,, tcac and t,ce.

14. An initial pause of 100 ys is required after power up followed by a minimum of eight initialization
cycles (RAS-only refresh cycle or CAS-before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight CAS-before-RAS refresh cycles is required.

15.in delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to
the device.

16. Either t,, or t,,, must be satisfied for a read cycle.

17. The supply voltage with ali V. pins must be on the same level.

The supply voltage with all Vg pins must be on the same level.

18. Do not enable Dout buffer when using delayed write timing.

19. Please do not use tp,gs timing, 10 ps < ta.gs < 100 us. During this period, the device is in transition
state from normal operation mode to self refresh mode. if t,,qs = 100 us, then RAS precharge time
should use t.. instead of t,;.

20. if you use distributed CBR refresh mode with 15.6 ps interval in normal read/write cycle,
CBRrefresh should be executed within 15.6 ps immediately after exiting from and before entering
into self refresh mode.

21. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles
of distributed CBR refresh with 15.6 us interval should be executed within 16 ms immediately after
exiting from and before entering into the self refresh mode.

22. Repetitive self refresh mode without refreshing all memory is not allowed. Once you exit from self
refresh mode, all memory cells need to be refreshed before re-entering the self refresh mode
again.

23.XXX: HorL (H: V,, (min) £V, £ V,, (max), L: V,_(min) £V, <V, (max))

Wil Invalid Dout

o0k w
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HMS514800C, HMS51S4800C Series

When the address, clock and input pins are not described on timing waveforms, their pins must be
applied V,,or V.

HITACHI i3



HMS514800C, HM5154800C Series

Timing Waveforms >
Read Cycle
tre .
e tRas .
i >
Y A
RAS &‘ / \
Tl tRoH | e PP
) T teas 'cRP
trcD R rsun— >

CAS \; /
t

t
ASR traD RAL

t
'l tRan tascl | |LCAL

e XX OTRRS)
N
T T

tRcH

X000 EENSNSAY,

tAA tOFF1
—————

f

Address & Row

High-Z / o X
3

Dout ‘. out
, trac S
- > <. | IOFF2

tcoo

Din

HITACHI
14




HMS514800C, HM51S4800C Series

Early Write Cycle
< tRc .-
» tRAS o
B )
RAS \ ; tRp N\
oL . tRSH ~ o
tReb |, tcas - torp
3 tcsH .
CAS \
\—
tASR |
traH !ASC| | tcan
—
Address Row Column
twcs - tweH _
we OOOAN / OOXKKXN)
N 7
tps tDH
Din Din
High-Z
Dout :
* “6E . V|H OrV;L
HITACHI
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HM514800C, HM51S4800C Series

Delayed Write Cycle
tRC .
tRAS tRP
N 3
RAS \
/1
tCSH ol tcrp
trReD L1, RsH
ty, tcas -
N /
CAS N 7]
tasR| | traH tAsc - t;CWWLL -
- tcAH W
Address Row Column j§<><><><><>o<><>o<:
RCS twp

Dout

t
DS | || tpy
[
: \
High-Z .
tpzc
tobb
tpzo iy J1OEH
Invalid Dout™
tcop|, toFF2
- 7 T
OF \ /

* Do not enable Dout during delayed write cycle.
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HM514800C, HM51S4800C Series

Read-Modify-Write Cycle

- trwc -
tRP
AAS N ¥ \
7
« tRCD ole tcas o le_tCRP
ows i
CAS
K 7T
tASR 4———————>IRAD ! tCAH
ol
tray  ASC
Address Row Column
tewp towm
tRCS |e -
- tawD . tRWL
- twp >
) tRWD N 7
tcac tDH
[~
tRaC 'Ds
- torc >
- High-Z
Dout §Dout
Jloac
g
D720 —»—a » topD
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HMS514800C, HM51S4800C Series

RAS-Only Refresh Cycle

tRAS trp R
S \ 1%
RAS N
N
ty crp
'CRP tRPC
trAH
tasm
‘_
Address Row
High-Z
Dout 9
HITACHI
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HMS514800C, HM51S4800C Series

CAS-Before-RAS Refresh Cycle

3 tRC e tRC . [
tRp | | 'RAs * tgRp | | tRAS” tRP |
_— / 3
RAS \ N
tRPC tcrp
—-—
{CHR tcen | tcsm {CHR
¥ \
CAS £ \R
Address
tOFF1
— ‘
High-Z
Dout D '9
— ]
Do not extend IRAS = tRAS (max).
Untested self refresh mode may be
activated and loss of data may be
resulted (HM514800C).
HITACHI '




HM514800C, HM51S4800C Series

Fast Page Mode Read Cycle
_ tRASC N
tRHCP <« RP )
_ y / y
RAS N / \
K ——
tT‘
« tcsH > le tpc - 1RsH,
. trep  itcas,| | tcp | itcas,| | tep | |doas | | | [loRP
k' / \ 4 \ /
CAS \ X X
-
tAsR | )l [tRAL
> tRAD
tr o] | [tead tCAH
tRAH  tasc tASC ICAH  Itage
/ ' /
Address Row Column Column Column
N I ] K
tRes tRCS P tRRH
. !RCS tRCH tRCH <ltRCH
- ¥ LT ¥ Y T
WE
tDzZC tpzc . tpze
tcop tcpp 'cop
. ® High-Z |£\/& High-Z X High-Z v
Din ¥ N AW VAN \
topp lcac tCAC
tCAC - -t R topp
t: > taa tAA >
M tpAC >, tACE tace tOFF1
o] toFF1 tOFF1
7__ 7( _XK tpz JZ_ T\
Dout {| Dout {| Dout )— { Dout ——
| toACh— ‘ toACN 7 , tOACL—J
: tpzo toFE2 DZO OobD -— <« LOFF2
> <« tOFF2
. {
e / / y
HITACHI
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HMS514800C, HM51S4800C Series

Fast Page Mode Early Write Cycle

trasc

RAS

tcsH

tr

trcp

tcas

tcp

CAS

Column

twCH

WE
T T I
tps tps

toH -
Din Din Din
High-Z

Dout — g
HITACHI
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HMS514800C, HM51S4800C Series

Fast Page Mode Delayed Write Cycle

tRASC tRP
__ y
RAS \ \
\
\ - tcsH . toc tRSH
T oM
- f————————
~ trep | teas tcp tcas | [tcp | tcas tcrp
- N/ D \
tASR tasc ] EEAT—!_J -

Address

pin —————

Dout

tobp

A

OE

22
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HMS514800C, HM51S4800C Series

Fast Page Mode Read-Modify-Write Cycle

trasc

_— y
RAS

K

trco
tvy | e
L toas

CAS tRAD T\K ;

- o

tRAH

taAsR_| } tc",'ﬁ'

nwk

Colum
N
tAWD | towL
tRcs 4 tcwp "t
S tRwD et Wh

t chsJ»

towp

topw

OE
Z _tooo %‘1900 /| toop w
HITACHI

23




HMS514800C, HM51S4800C Series

Self Refresh Cycle*' 222

tRaSS

ﬁﬁ‘s“/ \

tT RED
tRPC
tcpN | tCSR
- | ]

CAS fZ__‘s

teHs

tRPS |

tcrp
f—

Address :C:: : : :
L OFF1
e N
_ 7
HITACHI
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HMS514800C, HM51S4800C Series

Package Dimensions
HMS51(S)4800CJ/CLJ Series (CP-28D) Unit: mm
18.17
18.54 Max
28 15

Ve Jum Ha Yo Vo Jow Y o N F e J s U e T o B |

\J
10.16 + 0.13
11.18 £ 0.13

TIJLJLT LROLIIJIOgTIaIer. - 0 ¥

1 14

0.74 ©
N
© hl s
# 3
1.30 Max I = -
™ o <
] D ——
(=]
ﬁﬂﬁ. A L )
043010 | 1.27 9.40+0.25
|
{el0.10]
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HMS514800C, HMS51S4800C Series

HM51(S)4800CTT/CLTT Series (TTP-28D)

Unit: mm

18.41
18.81 Max

28 15
ANnoo0NONO0NNAND

8.uuu1r TUUOUUT
1 571 14
1.27

040+010 | [ ©]0218
1.15 Max 11.76 + 0.20

- e R

Y ee—————l }0 —5°
x L0110 w8 0.80,
o T Y p{
s I .
§ ~o2
T ol © 050+0.10 |
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