CHiFLUS

High Speed Super Low Power SRAM
CS18LVv21493

256K Word By 8 Bit

Cover Sheet and Revision Status

] DCC 4 2%p ${Ep ® 7 A
(Rev.) No. (Eff. Date) (Change Description) (Originator)
1.0 20160064 | Jul. 12,2016 New issue Hank Lin
2.0 20170013 | Jun. 22, 2017 | Revise 32L STSOP(I)-8x13.4mm package outline | Hank Lin
3.0 20200019 | Dec. 29, 2020 Revise ICC (operating current) Hnak Lin

45ns- 20mA, 55ns- 20mA, 70ns- 15mA

Rev. 3.0

Chiplus reserves the right to change product or specification without notice.




High Speed Super Low Power SRAM

CHiFLUS

256K Word By 8 Bit CS18LVv21493
GENERAL DESCRIPTION ..ottt eee e eees s seee s eeseeseeseeseeseeseeeeeeeeseeseeseeseeseesees e, 1
T U1 Y 1
[ 0 To [0 o = V0 T SRR 1
TN 10 N =TTy N 10 =TS 2
FUNCTIONAL BLOCK DIAGRAM ..ot eeeeeeee e s eesees s eeseeseesees s eseeseesees s eeseeseeseeee 2
TN =tcTol =111 KT NI Y 3
TRUTH TABLE ... vttt ettt ettt et ettt ee et et et et et e s ee e s et et et et et et et et et et eseseseeenes 3
ABSOLUTE MAXIMUM RATINGS (1) 1.. et ee e sees e s s s eseeseseeneeee 4
OPERATING RANGE ...ttt ee e e e e s eee s eee s esees e eeseee e ee s eeseee s eseee e, 4
CAPACITANCE @ (TA = 25°C, £ =1.0 MHZ) +.veveeveeeeeeeeeeeeeeeeeeeeeeeeeee e eseeseeeeeseeseeseseeeseeseseeeseeseees 4
DC ELECTRICAL CHARACTERISTICS (Ta = 0 t0 + 70°C, Voe= 3.0V) oo, 5
DATA RETENTION CHARACTERISTICS (TA = 010 + 70°C) ....eovoeeeeeeeeeeeeeeeeeeee e 5
AC TEST CONDITIONS ..ottt et e e s e e ees s e e eee e eeeee e e eseee s e eeeeeseesesees e 6
KEY TO SWITCHING WAVEFORMS ...t eeeeeeeeeeee s eseeeeeeeeseeseesees s eseeseeseeseeseeseeseeseeee 6
AC TEST LOADS AND WAVEFORMS .......oovteeteeeeeeeeeeeeeeeeeseeseeseeeees s eseeseeseeseeseeseeseeseeseeseeseeee 7
AC ELECTRICAL CHARACTERISTICS (Ta = 0 t0 + 700C, Ve = 3.0V) ..o, 7
SWITCHING WAVEFORMS (READ CYCLE) . .e.eeeeeeeeeeeeeeeeeeeeeeseeseseeeeeseeeeseeseseeseeseeseeseesenens 8
AC ELECTRICAL CHARACTERISTICS (Ta = 0 t0 + 70°C, VCC = 3.0V) ..o, 9
SWITCHING WAVEFORMS (WRITE CYCLE) ...t eeeeeeeeeeee e seeeeee e s eeeesee e eseesees s, 9
ORDER INFORMATION ..ottt eee s eee e eeeesees s eeeeseeseeseesee s eeeeseeseee e eeseeseeee 10
PACKAGE OUTLINE «.c.eeeee et eee e s s ees e s e eeeeseeseesees e seeseeeees s eeseeeees e 11
ii Rev. 3.0

Chiplus reserves the right to change product or specification without notice.



High Speed Super Low Power SRAM
256K Word By 8 Bit CS18LVv21493

CHiFLUS

GENERAL DESCRIPTION

The CS18LV21493 is a high performance, high speed, and super low power CMOS Static
Random Access Memory organized as 262,144 words by 8 bits and operates from a wide range
of 2.7 to 3.6V supply voltage. Advanced CMOS technology and circuit techniques provide both
high speed and low power features with a typical CMOS standby current of 2uA and maximum
access time of 45/55/70ns in 3.0V operation. Easy memory expansion is provided by an active
LOW chip enable inputs (/CE1, CE2) and active LOW output enable (/OE) and three-state
output drivers.

The CS18LV21493 has an automatic power down feature, reducing the power consumption
significantly when chip is deselected. The CS18LV21493 is available in JEDEC standard 32-pin
STSOP 1 -8x13.4 mm, TSOP 1 -8x20 mm, TSOP 2 —400 mil; SOP -450 mil.

FEATURES

® | ow operation voltage : 2.7 ~ 3.6V

® Ultra low power consumption :

B operating current: 20mA (Max.) @taa=45ns

B standby current : 2uA (Typ.)

Fast access time: 45/55/70ns (Max.)

Automatic power down when chip is deselected.

Three state outputs and TTL compatible, fully static operation
Data retention supply voltage as low as 1.5V.

Easy expansion with /CE1, CE2 and /OE options.

Product Family

Operatin Standby (Max.) [Vcc Range
Product Family P J v ) Ve 2 Speed (ns) Package Type
Temp (Vce = 3.6V) V)
32L SOP
~ (0]
0~70°C 32L STSOP 1
CS18LVv21493 8 UA 2.7~3.6 45/55/70 32LTSOP 1
_40~85°C 32L TSOP 2
Dice
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High Speed Super Low Power SRAM
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256K Word By 8 Bit CS18LVv21493

PIN CONFIGURATIONS

A7 1 . ICveo
Ale T2 I ALS
Al4 T3 I0— CE2
417 T4 20— WE
£11 =1 k) =N u):}
AT 15 28 Al3 ﬁg ,:% %é:%lgﬂl
 — —
A6 & 2T A8 }ﬁ{;l% ,:;_1 %g :B g
— —  — — |
A3 7 . 26 48 CE2 4 27 =3 Dijs
32L TSOP 2 -400 mil — g%’igg 32L3TSOP 1 -8¥134 mm %i EB %
% R 24—J0E Al6 =10 2L TSOP 1 -8320 tam 93 = D07
a2 —lin 231 Al0 514 =i 4 :|D§1
_ 812 412 21 = Doo
Al 11 231 CE1 AT 13 20 = &f
=it E=Fy
A0 12 21— DO7 55 315 18 = 42
Bd 14 17 —/ A3
DoQo 13 20— DQs
Dol 14 19— DQs
DOz 15 12 D4
GND 14 17— DQ3

FUNCTIONAL BLOCK DIAGRAM

A% ]
AY —
Al0e—
211 40— Address 20 1004

2124 Tt Row Idemory Array
JREPEE CZ=> | Decoder | TZ—> | 10245 2043

Al4g—]
A154—
Alo®— ~ 2048
L1794
DQo : Data Input %
[ ala Ipu
. . 4 | Buffer Column I/O
L *
. » Write Driver
#= Data Output
D7 < 2 Buffer CS:I Bense Amp
@256
‘ Column Decoder |
ICE1 #—
CE2 #— @
FWE @] Control 16
{OE #— Address Input Buffer ‘
veCe—» L csoes e
GNLD AD A1 AZ A3 A4 AS A6 AT
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CHiFLUS

High Speed Super Low Power SRAM

256K Word By 8 Bit CS18LVv21493
PIN DESCRIPTIONS
Name Type Function
A0 —A17 | Input [ Address inputs for selecting one of the 262,144 x 8 bit words in the RAM
/CE1 is active LOW and CEZ2 is active HIGH. Both chip enables must be
ICEL active when data read from or write to the device. If either chip enable is
CED Input | not active, the device is deselected and in a standby power down mode.
The DQ pins will be in high impedance state when the device is
deselected.
The Write enable input is active LOW. It controls read and write operations.
WE Input With the chip selected, when /WE is HIGH and /OE is LOW, output data will
be present on the DQ pins, when /WE is LOW, the data present on the DQ
pins will be written into the selected memory location.
The output enable input is active LOW. If the output enable is active while
IOE Input the chip is selected and the write enable is inactive, data will be present on
the DQ pins and they will be enabled. The DQ pins will be in the high
impedance state when /OE is inactive.
These 8 bi-directional ports are used to read data from or write data into
DQO~DQ7 | /O
the RAM.
Vcce Power Power Supply
Gnd Power Ground
NC No connection

TRUTH TABLE

MODE /ICE1 CE2 | /IWE | /OE DQO~7 Vcce Current
H X X X
Standby High Z lccse, lccsel
X L X X
Output Disabled L H H H High Z lcc
Read L H H L Dout lcc
Write L H L X Din lcc
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High Speed Super Low Power SRAM

CHiFLUS

256K Word By 8 Bit CS18LVv21493
ABSOLUTE MAXIMUM RATINGS (1)

Symbol Parameter Rating Unit
VTERM Terminal Voltage with Respect to GND -0.5 to Vec+0.5 \%
Teias Temperature Under Bias -40 to +125 oC
Tstc Storage Temperature -60 to +150 oC

P Power Dissipation 1.0 W

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this

specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

OPERATING RANGE

Range Ambient Temperature Vcce
Commercial 0~70°C 2.7V ~ 3.6V
Industrial -40~85°C 2.7V ~ 3.6V

CAPACITANCE @ (TA = 25°C, f =1.0 MHz)

Symbol Parameter Conditions MAX. Unit
Cin Input Capacitance Vin=0V 6 pF
Cbq Input/output Capacitance Viio=0V 8 pF

This parameter is guaranteed and not tested.

4 Rev. 3.0

Chiplus reserves the right to change product or specification without notice.




High Speed Super Low Power SRAM

CHIiPLUS

256K Word By 8 Bit CS18LVv21493
DC ELECTRICAL CHARACTERISTICS (Ta=0to + 70°C, Vcc= 3.0V)
Parameter ) TYP _
Parameter Test Conduction MIN MAX | Unit
Name @)
Guaranteed Input Low
Vic -0.3 0.8 \Y
Voltage @
Guaranteed Input High Vce+
ViH 2.2 \
Voltage @ 0.3
he Input Leakage Current Vcee=MAX, Vin=0 to Vcc -1 1 UuA
Vcec=MAX, /ICE=VIN, or /OE=V,
loL Output Leakage Current -1 1 uA
Vio=0V to Vcc
VoL Output Low Voltage® Vce=MAX, loL= 2mA 04 | V
VoH Output High Voltage® Vce=MIN, loH = -1mA 2.4 \Y
Operating Power Supply | /CE=VL, Ing=0mA, [ = 1 = | 20
erating Power Su =ViL, Ibg=0mA,
lec perating PP nee s5ns| - | - | 20 | mA
Current F=Fmax ®
70ns| - - 15
lccse Standby Supply - TTL ICE=VIH, Ibg=0mA, 0.3 | mA

ICE=Vcc-0.2V, Vin2Vcc-0.2V or
lccser | Standby Current -CMOS 2 8 UA
VinE0.2V

1. Typical characteristics are at TA = 250C.
2. Overshoot: Vcc +2.0V in case of pulse width <20ns.
3. Undershoot: - 2.0V in case of pulse width <20ns.

4.  Overshoot and undershoot are sampled, not 100% tested.

DATA RETENTION CHARACTERISTICS (Ta =0to + 70°C)

Parameter

Parameter Test Conduction MIN | TYP | MAX | Unit
Name

ICE=Vcc-0.2V,
Vbr Vcc for Data Retention 1.5 \YJ
ViIN=Vce-0.2V or Vn=0.2V

/CE=Vcc-0.2V, Vce=1.5V
Iccor Data Retention Current 2 6 uA
VIN=Vce-0.2V or Vn=0.2V

Tcor Chip Deselect to Data Retention Time 0 ns

- - See Retention Waveform
tr Operation Recovery Time tre ns
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High Speed Super Low Power SRAM

CHiFLUS

256K Word By 8 Bit CS18LVv21493

LOW Vcc DATA RETENTION WAVEFORM (1) (/CE1 Controlled)

Liata Hetention Mode

LOW Vcc DATA RETENTION WAVEFORM (2) (CE2 Controlled)

Data Retention Mode

________________________ Ov<CE2<02V___ _ __ ____ ¥ ____.
AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels Vce/OV WAVEFORMS INPUTS OUTPUTS
Input Rise and Fall _—
. 3ns MUST BE STEADY MUST BE STEADY
Times EE—
Input and Output Timin
P P g 0.5Vcc
Reference Level —“_ MAY CHANGE FROM H |WILL BE CHANGE FROM H
See FIGURE TOL ToL
Output Load
1Aand 1B
_ﬂ— MAY CHANGE FROM L |WILL BE CHANGE FROM L TO
TOH H
DON'T CARE ANY
XXXXX CHANGE STATE UNKNOWN
CHANGE PERMITTED
CENTER LINE IS HIGH
M DOES NOT APPLY
IMPEDANCE OFF STATE
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CHiFLUS

256K Word By 8 Bit

High Speed Super Low Power SRAM

CS18LV21493

AC TEST LOADS AND WAVEFORMS

TERMINAL EQUIVALENT
667Q

OUTPUT o
33 237
INCLU DA NG — :
JIG AN
= a ter .
5 = Vee —777=
1 1
QUTPUT - QUTPUT -
Lo N o GND
] = [=% =+
b = [P =]
— = FIGURE 2 5ns
FIGURE 1A FIGURE 1B

ALL INPUT PULSES

90%

90%

5ns

AC ELECTRICAL CHARACTERISTICS (Ta=0to + 700C, Vcc = 3.0V)

<READ CYCLE >

©01.73V

JEDEC 45ns 55ns 70ns
Parameter . ;
Parameter Description Unit
Name MIN|MAX|MIN|MAX|MIN|MAX
Name
tavax trc Read Cycle Time 45 55 70 ns
tavov taa Address Access Time 45 55 70 | ns
teLQv tco Chip Select Access Time 45 55 70 | ns
teLov toe Output Enable to Output Valid 22 25 35 | ns
tELQX tLz Chip Select to Output Low Z 10 10 10 ns
teLox toLz Output Enable to Output in Low Z 5 5 5 ns
teHQz tcHz Chip Deselect to Output in High Z 18 20 25 | ns
teHQz toHz Output Disable to Output in High Z 18 20 25 | ns
taxox toH Out Disable to Address Change 10 10 10 ns
7 Rev. 3.0
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CHiFLUS

High Speed Super Low Power SRAM

256K Word By 8 Bit

CS18LV21493

SWITCHING WAVEFORMS (READ CYCLE)

Address

O Ot

Address

D Ot

NOTES:

READ CYCLE 1

- Tas
fon
Previous Data V alid >k )& Data V dlid
READ CYCLE 2

tth t oH

R D,

B | Y tyz
toz tonz
High-Z : Data Valid S

L7

1. tuz and tonz are defined as the outputs achieve the open circuit conditions and are not referenced to output voltage levels.

2. Atany given temperature and voltage condition, tHZ (Max.) is less than t.z (Min.) both for a given device and from device to device

interconnection.

8
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CHiFLUS

High Speed Super Low Power SRAM
CS18LVv21493

256K Word By 8 Bit

AC ELECTRICAL CHARACTERISTICS (Ta=0to + 70°C, Vcc = 3.0V)

<WRITE CYCLE >

JEDEC 45ns 55ns 70ns
Parameter . -
Parameter Description Unit
Name MIN |[MXA |[MIN [MAX [MIN|MAX
Name
tavax twe Write Cycle Time 45 55 70 ns
tE1LwH tcw Chip Select to End of Write 35 45 60 ns
tavwL tas Address Setup Time 0 0 0 ns
tavwH taw Address Valid to End of Write 35 45 60 ns
twiLwH twp Write Pulse Width 35 40 55 ns
twHAX twr Write Recovery Time 0 0 0 ns
twLqz twHz Write to Output in High Z 18 20 25 | ns
tovwH tow Data to Write Time Overlap 25 25 30 ns
twHDX toH Data Hold from Write Time 0 0 0 ns
twHoX tow End of Write to Output Active 5 5 5 ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1 (/WE controlled)
twrc
Address
bowl?)
CEl \k
CEZ
OE
tawr
_ ton bal®
e s )
toowr trm
- High 2 t Dwmvaa | ) HEkZ
PTHE
‘——] tomr
Dout l/
9 Rev. 3.0
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High Speed Super Low Power SRAM
256K Word By 8 Bit CS18LVv21493

CHiFLUS

WRITE CYCLE 2 (/CE1 and CE2 controlled)

twe

Address
143 tow® b @

CE1
CEZ [ taw

)
WE

tpw toe
. iy —_— wrh-Z
in High Z Diata V alid iad
tomz tow

Dout ] |/

NOTES:

1. Awrite occurs during the overlap (twp) of low /CE1, a high CE2 and low /WE. A write begins when /CE1 goes low, CE2 going high and /WE
goes low. A write ends at the earliest transition when /CE1 goes high, CE2 goes high an /WE goes high. The tWP is measured from the
beginning of the write to the end of write.

2. tcwis measured from the /CE1 going low or CE2 going low to end of write.

3. tasis measured from the address valid to the beginning of write.

4. twris measured from the end or write to the address change. TWR applied in case a write ends as /CE1 or /WE going high or CE2 going

low.

ORDER INFORMATION
CS1 8LV21493¥X XXX

Version: Temperature: Speed:

Blank: First Version C: 0~70°C 45:45ns

A: Second Version | -40~85°C 55: 65ns
70: 70ns

Package: Package Material:

C: 32L SOP-450mil -2 Normal

D: 32L STSOP(1)-8x13.4mm R: Lead and Halogen Free

E: 32L TSOP(l)-8x20mm

F: 32L TSOP(I1)-400mil

Z: Dice

Note: Package material code “R” meets ROHS

10 Rev. 3.0
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CHiFLUS

High Speed Super Low Power SRAM
CS18LVv21493

256K Word By 8 Bit

PACKAGE OUTLINE

32L SOP-450mil

n
F:’J
— —
2 17
wd
4+ B
Ry - 4+
h -
f-:\'_ =y
uy .
i
N
U0y ( «.
1 16
—— =\
:. ] "|||I|I A
] .'I '||
L 4 [
| ==
A |'I_ A '
—k | , e | L
I ) LI
o oo W R W W W
. . z
\ el e ) WITH PLATING b
\ Scating Planc EIE —t_—‘l
D
¢ cl—|7
1L
Fil
BASE METAL /| b1 |
SECTION A-A
Mote: Plating thickness spec @ 0.3 mil ~ 0.8 mil,
"~ SYMBOL
e A Al AZ b bl 4 cl ] E El € L Ll Y =]
UNIT ™
Mim, | 2645 | 0,102 | 2540 | 035 | 035 | 015 | 015 (2032011076 (15,792 1,118 | 0584 | 1,194 - 0=
mm (Wem, | 2821 | 0.229 | 2680 - - - - 200447 (171,303 | 14,097 [ 1,270 | 0834 | 1.397 - -
Max, | 2997 | 0,356 | 28200 .50 (.46 .32 0028 (20574174300 14,4020 1,422 | 1.0E4 | 1.600 .1 e
Mlim, | OL10 | 0008 [ 1000 T4 | V4 | 0,006 | 0006 | 0800 | 440 | 0543 [ 00044 | 0023 | 0,047 - i
inch (Mo, | 0111 | 0.00% [ 1055 - - - - 0EDS | 0445 | 0555 | 0,050 | 0.033 [ 0.055 - -
Max, | 0118 | 0014 (B 1T10) G020 | G018 | 0012 | 0011 | OELD | 0450 [ 0567 | 0.056 | 0043 | 0063 | 0.004
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High Speed Super Low Power SRAM
256K Word By 8 Bit CS18LVv21493

CHiFLUS

32L STSOP(I)-8x13.4mm

1 : =
— S At =
— i | 4+ =
== "___T___ —
== S | —
== ~k- —
=] ™ Fr—
= - B T TEe= u T
— R T
 — : F d i ' [T =
[ —— i - =
—_— T
— == e
— o T e
— ! S 1 _—
18 1 — 17 =
]
!:E 0l a1l
| i ] B
7 - Sy
i
= §
R L
| A
u ras
N A
1 | | I | k
G FLBE /) 1 bl
\ = s WITH PLATING
c H J L) \\‘ 3 (W]
TG FLﬂl'- L i ¥
L ;
u - . .'I.
FasE METAL
[ETYL e SN A—2

Note: Dimensions D1 and E do not include mold protrusions.
D1 and E are maximun plastic body size dimensions including mold mismateh.

~ STMBOL
Ala || e |wm| e 1| e|le |D |m || u|E|s|e
UNIT ™~ ) i
Min 005 | 080 | 017 | 017 | 010 | 0.10 | 7.90 1320 | 1170 | 030 0675 D
mm | Nom 100 | 022 o020 | = | - | so0 | 230 340 11s0 | os0 |22 0.278 5

: : 22 | 02 00 | ryp |13 80 | 030 | ger TYD.
Moz | 1.20 105 | 027 | 023 | 021 | 016 | 810 13.60 | 11.90 | 0.70 5
Min 0.002 | 0.035 | 0,007 | 0.007 | 0,004 | 0.00% | 0311 0.520 | 0461 | 0.012 0.027 0

- 0.020 —— ———| o010 0.0109
inch |[Nom 0039 [0009 [0008| - | - |0315| 25200528 0465 | 0.000 | Ho e
Mox | 0.047 0.041 | 0,011 | 0.009 | 0.008 | 0.006 | 0319 0535 | 0460 | 0.028 5
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High Speed Super Low Power SRAM
CS18LVv21493

CHiFLUS

256K Word By 8 Bit

32L TSOP(I)-8x20mm

-4 | _ =

——
—— L
—— "y "
= % Seating Plane  [=T7
e— d
e — d 17% 22
: : 7 T(2x)
e
1
1
1
I|
{ h
A" | \

}
a8
A

Y | JS —
I s e T I
:] SEATING PLANE —" \\.'I - - ! {
12%2%) - L -
| "A" DETAIL VIEW L
16-=f ! 17
—— 1
= |
— ! b
— N 3 | WITH PLATING -"—*-|
e I
|
| C cil:
i r
& | q
| : 32 BASE METAL /| bl
[
SECTION A-A
MNote: Plating thickness spec : 0.3 mil ~ 0.8 mil.
H.Ql‘I'HBEJL
‘HH A Al AZ 4] 1 C cl I E e HID L .1 Y 3]
UNIT ™
Min., [ 1.00 | .03 0,95 17 007 | 01 | Ol [ 18300 7.90 [ 040 | 1980 [ 040 | Q.70 - =
mm (Mom. [ 100 | W10 | 1040 ) 022 .20 — - TRA0 | 800 | 050 [ 20000 ) 050 | Q.80 - -
Max, | 1.20 | 0.15 1.05 | 0,27 0.23 [ 0. 006 | 1850 | .10 | 060 [ 20,20 | 0.70 | 0.90 0.1 8e
NWom, [0.0293 | 0002 [ 0037 | 0007 | o007 | 0000 [ 0ot | 07200 | 03001 | 0006 | 0U779 [00157 (00275 — |
meh  [Mom, (00433 ] 0.004 | Q039 | 0,009 [ 00008 — — 0724 | 0205 | 0020 [ 0787 (00197100315 — -
M, (00473 0006 | 0040 | G011 | 0009 | 0008 | 0006 | 0728 | 0210 ) 0024 | 0,795 |0.0277 (0.0355) 0.004 8°
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High Speed Super Low
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256K Word By 8 Bit

Power SRAM
CS18LVv21493

32L TSOP2-400mil

3z 17
HHHHHHHHHHHHBHHHAB= 3 ﬁf
[
E
O
1 1 \ Lo
HHHHHH—H—HHEHHiHHHHFl__ Wl
1 (4]
A e
D
Fab g
i |
5 =
1
e \ .
V] | SEATING PLANE =
T1-
i
TS|
=1
=T
=t
=
N b
RADR 1 Bl
NI '
Y Y |
1 S L ol e
IR.‘\__DT Y o L L
] YWRADRI Z| o T
& 12 1 WITH PLATING / \ BASE METAL
=
DETAIL "X" SECTION Y-
Note! Plating thickness spec : 0.3 mil ~ (.8 mil,
~SYMBOL
o Alarlaz|lv|w|elalp|e|E|e|r|u|2|r|rR1|2ZD]| ¥
UNIT ™
Min. | — | 005 085 030|030 012 010 |20.82]11.56] 10,03 0.40 012 [ 012 _
mm |Nom.| — |0.10]1.00| — |040| — |oaz7|2005[11.76]1006] 127 [050 | 925 | @8 [ 083
bsc hsc | ref ref
Max. | 120 | 0.15 | 1.05 | 052 | 045 | 0.21 | 0.16 |21.08]11.95 10,29 0.60 025 | — 0.10
Min. | — l0.002]0.037]0.012]0.012]0.005 [0.0040.820]0.455 [0.304 0.016 0.005]0.005 _
inch [Nom.| — |0.004[0.039] — [o.016] — [0.005]0.825]0.463[0.400]| %030 g .020| 002010031 1 10.037 1
hsc hac | rel rel
Max. |0.047|0.006 | 0.042 0.020]0.018 | 0.008 | 0.006 | 0.830]0.471 |0.405 0.024 noln| — 0.004
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