t m TE T2316405A
CH Preliminary T2316407A

4M x 4 DYNAMIC RAM

DRAM
EDO PAGE MODE
FEATURES GRNERAL DESCRIPTION
+ Industry -standard x 4 pinouts and timing The T2316405A and T2316407A is a randomly
functions accessed solid state memory containing 16,777,216

- power supply : T2316405A 2.6V(x0.2V)
T2316407A 3.3V(x0.3V)
- All device pinsare TTL- compatible.

bits organized in a x 4 configuration. It offers Fast
Page mode with Extended Data Output (EDO).

- 2048-cycle refresh in 32 ms. During READ or WRITE cycles, each of the 4
Refresh modes: RAS only, CAS BEFORE memory hits (1 bit per 1/0) is uniquely addressed
RAS (CBR) and HIDDEN. through the 22 address bits, which are entered 11
Extended data-out (EDO) PAGE MODE bits (AO-A10) a a time. RAS latches the first 11
accesscydle bitsand CAS latches the latter 11 bits,

OPTION A READ or WRITE cycle is selected with

TIMING MARKING the WE input. A logic HIGH on WE dictates
50ns (For T2316407A only) -50 READ mode while a logic LOW on WE dictates
60ns (For T2316407A only) -60 WRITE mode. During a WRITE cycle, data-in is
70ns (For T2316407A only) -70 latched by the fdling edge of WE or CAS ,

100ns (For T2316405A only) -10 whichever occurs last. When WE goes Low prior

PACKAGE to CAS going LOW ( EARLY WRITE cycle), the
26/24-pin SOJ J output pins remain open (High-Z) until the next
26/24-pin TSOP-II S CAS cycle.

A Late Write or ReadModify-Write occurs.

PIN ARRANGEMENT (Top View) When WE fallsafter CAS was taken LOW (Late

Vee 1 26 [ Vss Write cycle). OE must be taken HIGH to disable
o1 0 2 25 o4 the data-outputs prior to applying input data
o2 3 247 103 _
WE 14 23] CAS The four data inputs and four data outputs are
RAS [5 22[] OE routed through four pins usng common 1/O, and pin
NC []6 SOJ 21 A9 direction is controlled by WE and OE.
&
AL0 [ TSOP-II 1007 A8
A0 [ 9 18] A7
Al []10 17 A6
A2 11 16 A5
A3 []12 151 A4
Vee []13 141 vss
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t m TE T2316405A
CH Preliminary T2316407A

BLOCK DIAGRAM

WE DATA-IN N 101
As BUFFER
v — L .02
CONTROL L o3
LOGIC
N 7 104
NO.2 CLOCK ¥ 3 DATA-OUT
GENERATOR | BUFFER /|7
A 4
— OE
COLUMN-
—11[\ ADDRESS i N coLumn
DECODER
BUFFER(11) L
1
A0 o—r— 1024 4
ALo— A\NV4

REFRESH
CONTROLLER [

SENSE AMPLIFIERS
1/0 GATING

A3 o——
A4 o— ¢

A5 =] REFRESH 1024

A -——— COUNTER

A2 e—

A 4

pja— = :
ﬁg ] @ « E W’Q 5 i
T I{ = e/ 5% o8 §§ ARRAY é
FAS =1 GENERATOR [
+———Vce
——vss
PIN DESCRIPTION
PIN NO. SYM. TYPE DESCRIPTION
8~12,15~-19.21 AO0-A10 Input Address Input
5 RAS Input Row Address Strobe
23 CAS Input Column Address Strobe
4 WE Input Write Enable
22 OE Input Output Enable
2,3,24,25 1/01 -1/04 Input/ Output Data Input/ Output
113 Vce Supply Power
14,26 Vss Ground Ground
6 NC No Connect
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T2316405A
Preliminary T2316407A

ABSOLUTE MAXIMUM RATINGS

Par ameter Symbol Vaue Unit
Voltage on Any Pin Relative To Vss VT -05t04.6 Y
Supply Voltage Relative To Vss Vce -05t04.6 Y
Short circuit Output Current lout 50 mA
Power Dissipation Pt 1 w
Operating Temperature TOPR 0to 70 °C
Storage Temperature Tyg -55t0 125 °C
RECOMMENDED DC OPERATING CONDITIONS
(Ta=0to+70°c) For T2316405A-10 only
Parameter Symbol Min. Typ M ax. Unit Notes
Vss 0 0 0 \Y
Supply Vdtage Vce 24 2.6 2.8 \Y
Input High Voltage VIH 20 - Vce+0.3V Vv
Input Low Voltage VIL -0.3 - 0.8 Y 1
(Ta=0to+70°c) For T2316407A-50/60/70 only
Parameter Symbol Min. Typ M ax. Unit Notes
Vss 0 0 0 \Y
Stpply Voltage Vce 30 33 3.6 \Y 1
Input High Voltage ViH 20 - Vce+0.3V \Y,
Input Low Voltage ViL -0.3 - 0.8 \Y 1

Notes: 1. All voltages referenced to Vss
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t m e T2316405A
CH Preliminary T2316407A

DC CHARACTERISTICS

(Ta=0to 70°c ) T2316405A-10 Vcc =2.6V + 0.2V, Vss=0V

T2316407A-50/60/70 Veec =3.3V £0.3V, Vss= 0V

-50 -60 -70 -10

X X X X

OVE Vin £ Vcct+ 0.3V
Input Leakage Current | 1| 55| 5|5|5|5]|-5]5]|UuA

Other pins= 0V

OV £ Vout£ Vce
Output L eskage Lo |5|5|5|5|5|5]|5|5]|ua ,
Current Dout = dissble
Output HighVoltage | Vo | 20| - | 20| - | 20| - | 20| - | v [Highlout=-2.0mA
Output Low Voltage | Vo | - [ 08| - |08]| - |08 - | 08| v [Lowlout=2.0mA
Operating Current lccl | - |95 - | 90| - | 8] - | 50| mA RAS, QAScydlng

trc=min

TTL interface,
Standby Current lcc2 | - 2| - 2 | - 2| - 2 | mMA |RAS,CAS=V Y,

DouyTt=High-Z

CMOS interface,
Standby Current lcc3 | - |05 - |05 - [05] - |05 mMA |—

RAS, CAS> Vcc-0.2V
EDO Page Mode cca |l - losl - 1ol -lal-1lm RAS:VIL,CAS
Current cycling, tpc=min
RAS-only refresh cs5 | - losl - ool - |80l - | 50| ma CAS:VtIH, RAS
Current cycding, RC =min

RAS,CAS cydling,
CAS Before RAS | 1006 | - | 05| - [ 90| - | 80| - |50 |ma &eng
Refresh Current tRc=min

Note:  lcc depends on output load condition when the device is selected.

Icc max is specified a the output open condition, Icc is specified as an average current.
CAPACITANCE
(Ta=25°C, f = 1M HZ, T2316405A-10 Vcc = 2.6V, T2316407A-50/60/70 Vcc =3.3V)

Par ameter Symbol Typ M ax Unit
Input Capacitance Ci1 - 5 pF
(address)
Input Capacitance Ci2 - 7 pF
(RAS,CAS, WE ,OE)
Output Capacitance Ciio - 7 pF
(data-in/out)
Taiwan Memory Technology, Inc. reservesthe right P. 4 Publication Date: APR. 2001
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t m TE T2316405A
CH Preliminary T2316407A

AC CHARACTERISTICS(note 1.2,3) (Ta=0to 70°C)

TEST CONDITIONS:

T2316405A-10 Vce = 2.6V +0.2V , T2316407A-50/60/70 Vcc =3.3V +0.3V
Viu/ViL=2.0/0.8V ,Vou/VoL=2.0/0.8V

Input rise and fall times: 2ns , Output Load: 2TTL gate + C|_ (100pF)

AC CHARACTERISTICS SYM -50 -60 -70 -10 |Gt Notes

PARAMETER Min| Max| Min| Max Min Max Min|Max

Read or Write Cycle Time trC 84 104 124 180 ns

Read Write Cycle Time trwc | 108 135 160 240 ns

EDO-Page-Mode Read or Write Cycle Time  |tpc 20 25 30 40 ns

EDO-Page-Mode Read-Write Cycle Time tpcy | 56 68 78 120 ns

Access Time From RAS tRAC 50 60 70 10| ns (4

Access Time From CAS tcac 13 15 20 25| ns [5

Access Time From OE toAC 13 15 20 25| ns |13

Access Time From Column Address tAA 25 30 35 50 | ns (8

Access Time From CAS Precharge tACP 30 35 40 55| ns

RAS Pulse Width trRaAs | 50|10K| 60 |1I0K 70 10K 100|10K [ ns

RAS Pulse Width (EDO Page Mode) tRASC| 50 120 60 120 70 120 100 120 ns

RAS Hold Time tRsH | 8 10 13 25 ns

RAS Precharge Time tRP 30 40 50 70 ns

CAS Pulse Width tcas | 8 |10K| 10 |10K 13 10K 25 (10K | ns

CAS Hold Time tcsH | 38 40 45 100 ns

CAS Precharge Time (EDO Page Mode)  |tCP 10 10 10 10 ns

RAS to CAS Deay Time trRep | 12| 37| 14| 45 14 50 25| 75| ns |7

CAS to RAS Precharge Time tcrp | 5 5 5 5 ns

Row Address Setup Time taAsr | O 0 0 0 ns

Row Address Hold Time traH | 8 10 10 15 ns

RAS to Column Address Delay Time tRAD| 10| 25| 12| 30 12 3% 20| 50| ns |8

Column Address Setup Time tasc | O 0 0 0 ns

Column Address Hold Time tcaq | 8 10 13 20 ns

Column Address Hold Time (Reference to tAR | 5 o 97 45 s

RAS)

Column Address to RAS Lead Time RAL | 25 30 £ 0 ns

Read Command Setup Time trcs | O 0 0 0 ns |14

Read Command Hold Time Reference to tRCH 0 0 0 0 ns 914

CAS

Read C d Hold Time Ref t t 9
ommand Hold Time Reference to RRH | | 0 0 0 ns

RAS

CAS to Output in Low-Z tcLz | O 0 0 0 ns

Output Buffer Turn-off Delay From CASor [TOFFL| | 151 0115 0 20 o | 25| s 10,14

RAS
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t m TE T2316405A
CH Preliminary T2316407A

AC CHARACTERISTICS (continued)

AC CHARACTERISTICS -50 -60 -70 -10
PARAMETER SYM Min Max |Min [Max|Min|Max|Min|Max UNIT  Notes
Output Buffer Turn-off to OF torr2| 0 12| 0 |15| 0|20| 0|25| ns 16
Write Command Setup Time twes| o 0 0 0 ns 11,14
Write Command Hold Time tWCH| 8 10 13 15 ns
Write Command Hold Time (Reference tWCR 21 " 7 0 ns 14
toRAS)

Write Command Pulse Width twp 8 10 10 15 ns 14
Write Command to RAS Lead Time tRwWL | 10 10 13 25 ns 14
Write Command to CAS Lead Time tcwL| 8 10 13 25 ns 14
Data-in Setup Time tDs 0 0 0 0 ns 12
Data-in Hold Time tpH 8 10 13 20 ns 12
Data-in Hold Time (Reference to RAS) IDHR | 21 24 27 45 ns
RAS to WE Delay Time tRWD| 64 79 94 130 ns 11
Column Address to WE Delay Time tAwD| 39 49 59 80 ns 11
CAS to WE Dday Time tcwD| 26 34 44 55 ns 11
Trangtion Time (rise or fall) tT 2 50| 2(50| 2|5 2|5 ns 23
Refresh Period (2048 cycles) tREF | 32 32 32 32| ms
RAS to CAS Precharge Time tRPC | 5 5 5 5 ns
CAS Setup Time (CBR REFRESH) IcsrR | 5 10 10 10 ns
CAS Hold Time (CBR REFRESH) ICHR | 8 10 10 10 ns 6
OE Hold Time From WE During Readt IOEH | g 13 5 15
Modify-Write Cydle 10 ns

OE Lowto CAS High Setup Time IOES | 5 5 5 5 ns

OE High Hold Time From CAS High lOEH | ¢ 5 5 5 ns

C
OE High Pulse Width tOEP | 10 10 10 10 ns
OE Setup Prior to RAS During Hidden tORD | ¢ 10 13
ns

Refresh Cycle 7

Data Output Hold After CAS Returning Low [I{COH | 5 5 5 5 ns
Output Disable Delay From WE twHZ 10 15 20 25| ns
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T2316405A
Preliminary T2316407A

Notes:

1

An initid pause of 200us is required after
power-up followed by eght RAS refresh
cycles (ﬁs only or CBR) before proper
device operation is assured. The eight RAS
cycle wake-ups should be repeated any time
the tREF refresh requirement is exceeded.

VIH(2.0V) and V|L(0.8V) are reference
levels for measuring timing of input signas.
Trangition times are measured between
VIH(2.0v) and VIL(0.8V)-

In addition to meet the trandgtion rate
specification, dl input signds must transt
between V|H and V| L in a monotonic manner.
Assume that tRCD < tRCD(max). If tRCD is
greater than the maximum recommended value
shown in this table, tRAC will increase by the
amount that trcp exceeds the value shown.

5. Assumethat tRCD3 tRCD(max) .

Enables on-chip refresh and address counters.

. twcs Rwp tawp ad tcwp ae
restrictive operating parameters in LATE

WRITE and READ-MODIFY -WRITE cycles
only. If ywwcs?3 twcgmin), the cycle is an
EARLY WRITE cycle and the data output will
remain an open circuit throughout the entire
cycle. If tRwD 3 tRwD(min), tAWD 3
tAwD(min) and tcwD 3 tcwD(min), the
cycle is READ-WRITE and the data output
will contain data read from the selected cell. If
neither of the above conditions is met, the state
of 1/O (at access time and until CAS and
RAS or OE go back to V) is indeterminate.
OE hdd high and WE taken low after CAS
goes low result in a LATE WRITE (O_E -
controlled) cycle.

12. These parameters are referenced to CAS
leading edge in EARLY WRITE cycles and
WE leading edgein LATE WRITE or READ-
MODIFY -WRITE cycles.

7. Operation within the RCD(max) limit ensures 13. During aREAD cycle, if OE islow then taken
that RAC(max) can be met. RCD(Max) is HIGH before CAS goes high, I/0 goes open,
specified as a reference point only; if tRCD is if OE is tied permanently low, a LATE
greater than the specified tRCD(max) limit, WRITE or READ-MODIFY -WRITE
accesstimeis controlled by tCAC. operation is not possible.

8. Operation within the tRAD limit ensures that 14.WRITE command is defined as WE going low.
IRAC(MaX) can be met. RAD(ME) IS 15| ATE WRITE and READ-MODIFY -WRITE
specified as a reference point only; if tRAD is cycles must have both OFE2 and OEH met
greater 'thal.q the specified RAD(MaX) limit, ( OE high during WRITE cycle) in order to
E':_:EEE timeis controlled by tAA. o ensure that the output buffers will be open

9. Either tRCH or RRH must be satisfied for a during the WRITE cydles.

READ cycle 16. The 1/Os open during READ cycles once

10. tOoFF1(max) defines the time a which the tOFF1 OF toFF2 Occur.
output achieves the open circuit condition; it is
not areferenceto VOH or VOL .
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Preliminary T2316407A

READ CYCLE

tRC
tRAS trRp
== Vg \ s y
RAS VIH
Vi - N b \
tcsH
'RsH 'RRH
_tcrp tRCD tcAs
CAS ViH = | 3 z
vice_/ N /]
tAR
‘RAD tRAL
tASR tRAH tasc tcAH
Vg 2 s | s
ADDR v:'ﬂ_@‘ RO W XX COLUMN ¥ X ROW
r_ Res tRCH
wE V
WE VIH
Vi / W
tAn
fRAC NOTE1
tcac toFF1
tciLz
VOH-
1/0 k
VoL OPEN VALID DATA | 0PEN
foac L toFF2
! |
=— V|7
SE VIH
v“_-/ Y. Y/
fRe
. fRAS . fRp
— Vv Li
RAS IH - “l 3
VL - 7 \ _
tcsH
fRSH
. crep trcD tcas
— v
cAs (H -
Y N\
tAR
f‘RAD tRAL
tAsR (RAH tasc tcaH
Vv = N/ '
ADDR W/, ROW XK COLUMN Y | X ROW
t
cwlL
tRWL '
twcr
twcs tweH
twp
— Vv
WE VIH -
Vi - ﬁ %
IDHR
' . tbs HH
vV 7
1/0 10H- &
VioL= VALID DATA W
— v
Ot YIH -
ViL -

P
DONT CARE
@ UNDEFINED

Note: torr; isreferenced from therising edge of RAS or CAS |, whichever occurs last.
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T2316405A
Preliminary T2316407A

READ WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE CYCLES)

tRwC
tRAS . tRP
Vv L—)
RAS VIH - 1
Vi - N 1 A
tcsH
‘RsH
_lcrp trcD tcas
— |
CAS JIH = F 3
ViL = N\ \ /
tAR
tRAD tRAL
tASR fRAH tasc tcaH
Vv
oo Yt 70 2,
Vil RO W COLUMN W A( ROW
fRwb towe
Rcs tcwp Rwe'
tAwp twp
WE Vin y /
Vi T
tAn
‘Rac
tcac
t t
tcLz = |- DS {[.DH,
170 V10OH - ALID D ALID D, 7
oL = OPEN g ouT, INJ OPEN
toac toFF2 [ toen |
I
SE VIH | l
Vi % / W /
t RASC tRP |
BAas VIH-—— y
RAS VT— N 4
tcsH tpc tRSH
LicrP tRcD tcas tcp tcas tcp 1l_tcas tcpPN
CAS M= F N A | A ’LL Wi A
ViIL -
AR
tRAD RAL
1tasr || tRAH tasc tCAH tasc tCAH, tasc ||tcAH;
ADDR VIH l y 1 p I | A
Vil :@t ROW @K COLUMN 7@: COLUMN iﬁm COLUMN W ﬂ( ROW
o [T trerH
| tRcs tRCH
wWE Vi | 3
WE YIH -7
ViL / W
tAnA tAA tAnA
tRAC tac p tacp
tcac tcac tcac
‘ ¢ ‘ NOTE1
cLz — COH ~| |~ cLz — 1 s
Y,
1710 'OH- VAL ID VALID r VAL ID
VoL- OPEN DATA KDATAL (0 cnc K DATA Foren
T
toac I toac toFF2
torFy
¢ —
— v OES I toes
OE IH =
ViL ~ ﬁ / N )
toep

/] bonT care

X1
K
KX

Note: 1. torr is referenced from the rising edge of RAS or CAS , whichever occurs last.
2. tpc can be measured from falling edge of CAS to fdling edge of CAS , or from rising edge of
CAS torising edge of CAS . Both measurements must meet the tpc Specification.

UNDEFINED
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EDO-PAGE-MODE EARLY-WRITE CYCLE

tRAsC | |
vy v\
RAS IH — 1
ViL - % / \
tcsH tpc tRsH
LtcrP tRcD tcas tcp tcAs tcp tcAs PN
== V,
IH — ¥ 3
CAS yiH = F \ 7 N s N 4
‘AR
‘RAD ‘RAL
tAsr ||trRan tasc tean tasc||ican tasc|fean
\
S E7 S ]
Vil rROwW ] coLumn [ coLumN [ coLumn W ﬁ( ROW
towL tewL tcwL |
1 1 1
twes twcH twes tweH twes || twcH
twe twp twp
= Vv
WE Vit Z . .
it Z 2. : ;
‘twcr tRw L |
!DHR '
.tps tDH s b H s tDH

v |
110 \SrZ -@- -@ ]
VIOL‘/ 7K VALID DATA VALID DATA vaLiboata K

EDO-PAGE-MODE READ-WRITE CYCLE
(LATE WRITE and READ-MODIFY-WRITE CYCLES)

tRASC LIRP
N [F——
RAS yIH K
L - A
tcsH tpcm tRSH
LECRP trRCD cas tcp ,, tcas tcp cas JfcpPNg
—_— |
CAS Y T F 3 a ‘a—
ViL - \ J N 1 N P
AR
tRAD tRAL
tasr||'RAH ASC tcAH Asclltcan e | NS
ADDR VIH ) ) )
Vi [ row ] [ coiLumn ] cCoLUMN ] coLumn } ROW
tRW D I_[
- RW L
2L tewi . towe e - =tcwL
 twerl twe I+ ¢ -1 twp
AWD tAwD AWD
fcwp tcwp tcwp
—= Vv
WE VIH 2 4
ViL - A 4 N
tan tan ‘An
trRAC
-+ [DH
Vv -
1/0 1OH OPEN [Vau OPEN—
10L- KON
lttoFF2
toEH
OE le = A
IL —

DON'T CARE
R UNDEFINED
Note: tpc can be measured from falling edge to falling edge of CAS, or from rising edge to rising edge of
CAS. Both measurements must meet the tpc specification.
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EDO-PAGE-MODE READ-EARLY-WRITE CYCLE
(Pseudo READ-MODIFY-WRITE)

tRASC L tRP |
— v -
RAS /IH —
vk = N
tcsH
tpe tpe tRSH
tcRrP tRCD tcas tcp tcas tcp tcas L tep
= V = | p s N
CAS /IH
vt = f \ N N K \ /
tAR fRAL
1
‘RAD
tashl|tRAH tasc tcAH tasc||lcan tasc ||lcaH

ADDR x:'l'_' :@Z ROW Z’/////I COLUMN(A) :E@Z COLUMN(B) COLUMN(N) W ﬁ( ROW
tRCS tRCH_l T twcs twCH

w= V
WE | IH
i 7 : 3
| taa AA
s tace twHz= |-
RAC - tCAC tps |[toH
CAC con
VIO H= 7 ¥ vaLD fVALID DATA},
1/0 Vo = OPEN { VALID DATA (A) 72 DATA (B) s—gt AT
t
0AC

OE yH Z 4.

RAS ONLY REFRESH CYCLE
(ADDR=A0-A10;0E , WE =DON‘T CARE)

trRC
fRAs tRp

=55 ViH = ) s

RAS V:::' - N V \
tcrp tRpc

ViH =

CAS
ViL —_f \_/

tASR tRAH

AoOR VI Z72% K 2X

Y
1/0 / OH =
VoL = OPEN

DON'T CARE

UNDEFINED
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T2316405A

I ' l TE
t CH Preliminary T2316407A
CBR REFRESH CYCLE
(A0-A10; OE =DON‘T CARE)
RAS yiH- F N z b /
TAS yIHZ % ]s ¥
"o = twre | [twr OPEN twre ||twr
o e el
T 7 7 7
HIDDEN REFRESH CYCLE
(WE =HIGH; OE =LOW)
(READ) (REFRESH)
RAS Vit I | ,.'—11, /.
i tcRP tRCD tRSH tCHR
7 Yy 7 ¥ | B
i tASR tRAH tasc tcAH
ADDR &:[‘ :@t ROW COLUtMN ¥
1/0 ng - OPEN VALID DATA OPEN—
5E \/:[‘ E AtORD

Note: 1. torr1is referenced from the rising edge of RAS or CAS , whichever occurslast.
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PACKAGE DIMENSIONS
24-LEAD SOJ DRAM (300 mil)

| A |
'"mMoononood Ao ooon
A4
C B
il
D
an_II_II_II_II_II_I N I Y
— E [H=—
K
1 b
oy | [P
+Q
-
N ]
O
SYMBOL DIMENSIONSIN INCHES DIMENTIONSIN MM
A 0.673+0.002 17.09+0.05
B 0.300+0.002 7.62+0.13
C 0.060+0.002 1.52+0.05
D 0.050+0.001 1.27+0.03
E 0.063+0.001 1.63+0.03
F 0.015+0.002 0.38+0.05
G 0.036x0.002 0.91+0.05
H 0.050+0.002 1.27+0.05
| 0.018+0.002 0.46+0.05
J 0.028+0.002 0.71+0.05
K 0.336+0.003 8.53+0.08
L 0.010+0.001 0.25+0.03
M 0.029+0.002 0.74%+0.05
N 0.268+0.003 6.81+0.08
O] 0.300+0.002 7.62+0.05
P 0.042+0.001 1.07%0.03
Q 0.129+0.004 3.28+0.10
y 0.004(MAX) 0.102(MAX)
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Preliminary T2316407A

PACKAGE DIMENSIONS
24-LEAD TSOPII DRAM (300 mil)

-
24

O ‘

D ~]
13

O

L

E1l

f

RERRRRRRRU R IR UR AR p—

b
—

!

]

- &

o

SEATING PLANE

]

|¢

.

| .,
: >0 {

L1

SYMBOL DIMENSIONSIN INCHES DIMENTIONS IN MM

A 0.047(MAX) 1.20(MAX)
Al 0.004+0.002 0.10+0.05
A2 0.039+0.002 1.00+0.05

b 0.01620.004 0.41+0.11
D 0.675+0.005 17.14+0.13
E 0.368+0.003 9.22+0.20
El 0.300+0.005 7.62+0.13

e 0.050 1.27

L 0.0200.004 0.50+0.10
LT 0.031 0.80

y 0.002+0.002 0.05+0.05

q 1°~ 5° 1°~ 5°
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