DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
1PD42816405, 4216405

16 M-BIT DYNAMIC RAM
4 M-WORD BY 4-BIT, HYPER PAGE MODE (EDO)

Description

The uPD42S16405, 4216405 are 4,194,304 words by 4 bits CMOS dynamic RAMs with optional hyper page mode
(EDO).

Hyper page mode (EDO) is a kind of the page mode and is useful for the read operation.

Besides, the uPD42516405 can execute CAS before RAS self refresh.

The uPD42516405, 4216405 are packaged in 26-pin plastic TSOP (Il) and 26-pin plastic SOJ.

Features

» Hyper page mode (EDO)

+ 4,194,304 words by 4 bits organization
+ Single +5.0 V £10 % power supply

Pant b Power " Access time R/W cycle time | Hyper page mode (EDQ)
art number consumption (MAX)) (MIN)) cycle time (MIN.)
Active (MAX.)
4PD42816405-50, 4216405-50 550 mw 50 ns 84 ns 20 ns
#PD42816405-60, 4216405-60 495 mw 60 ns 104 ns 25 ns
1#PD42516405-70, 4216405-70 440 mwW 70 ns 124 ns 30 ns
+ uPD42816405 can execute CAS before RAS self refresh
Part b Refresh | Refresh Power consumption
art number efresh cycle  Refres at standby (MAX.)
uPD42516405 4,096 cycles/128 ms CAS before AAS self refresh 1.4 mW
CAS before RAS refresh (CMOS level input)
RAS only refresh
Hidden refresh
uPD4216405 4,096 cycles/64 ms CAS before RAS refresh 5.5 mwW
RAS only refresh (CMOS level input)
Hidden refresh

The information in this document is subject to change without notice.
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Ordering Information

uPD42S16405, 4216405

Part number Acz:;isxtu;ne Package Refresh
4#PD42S16405G3-50 50 ns 26-pin plastic TSOP (i1) CAS before RAS self refresh
4#PD42S16405G3-60 60 ns (300 mil) CAS before RAS refresh

- RAS only refresh
#PD42S16405G3-70 70 ns Hidden refresh
#PDA42S16405LA-50 50 ns 26-pin plastic SOJ
4PD42S16405LA-60 60 ns {300 mil)
4PDA42S16405LA-70 70 ns
1PD4216405G3-50 50 ns 26-pin plastic TSOP (1) CAS before RAS refresh
4PD4216405G3-60 80 ns (300 mif) RAS only refresh

Hidden refresh
1PD4216405G3-70 70 ns
pPD4216405LA-50 50 ns 26-pin plastic SOJ
1PD4216405LA-60 60 ns (300 mif)
#PDA216405LA-70 70 ns

M Lu27525 0090941 192 W
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1PD42516405, 4216405

Pin Configurations (Marking Side)

26-pin Plastic TSOP (ll) (300 mil)

-/
Vee O—1 26 —O GND
/Ot Qe—nf 2 25 [0 1/04
/02 O=—= 3 24 =0 /03
WEO—={4 EE 23«0 CAS
RAS O—5 g g 22}«—0 OE
A110—~{6 g2 21 f—0 A9
g8
A100—>|8 “ § 19}—0 A8
ADO—= 9 18 =0 A7
A1 O—=1 10 17[+—0 A6
A2 00— 11 16 [«—OQ A5
A3 O— 12 15 [+—0 A4
Vee O— 13 14+—C GND
A0 to A11 : Address Inputs
I/01 to I1/04: Data Inputs/Qutputs
RAS : Row Address Strobe
CAS : Column Address Strobe
WE : Write Enable
OE : Output Enable
Vee : Power Supply
GND : Ground

Bl Ly27525 0090942 029 M

26-pin Plastic SOJ (300 mil)

N
VccO—1O 26 —O GND
YO1 O] 2 25 O /04
1102 Oe—>] 3 24 |«+—=0 /03
WEO—~4 5% 23«0 CAS
RAS O—{5 gg 22«0 0E
A1 O—>]6 §£ 21 f—0 A9
2
AI0O—={ 8 ;; 19—0 A8
A0 O—~| 9 18 f«—0 A7
A1O— 10 17[«—0 A
A2 00— 11 16[~—0 A5
A3O— 12 15—0 A4
Vee O— 13 14|—O GND
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Block Diagram

RAS O—» ~———OO0E
CAS O Clock
Generator
WE O—»
Data
>{ Output
Butfer
|
Voo O— CAS before -
GND O—m RAS Counter -
g Memory
3] e
2 Cell
a 3 Array
2 -~
& 4,096 x 1,024 x 4 .
| : b
104
Row
Address 1,024 x 4
Buffer / \
A0 %0-X11 ||
o w1 Sense Amplifier x4
A1l \
Column |
Address 1,024 :)atat
Buffer N - nput K
Yo-Ye Buffer
L . : Column Decoder
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uPD42516405, 4216405

Input/Output Pin Functions

The uPDA428164085, 4216405 have input pins RAS, CAS, WE, OE, A0 to A11 and input/output pins /01 to /04,

(Data inputs/outputs)

Pin name Input/Output Function
RAS Input RAS activates the sense amplifier by latching a row address and selecting a
(Row address strobe) corresponding word line.
It refreshes memory celi array of one line selected by the row address.
It also selects the following function.
- CAS before RAS refresh
CAS Input CAS activates data input/output circuit by latching column address and
(Column address strobe) selecting a digit line connected with the sense amplifier.
AOto A1 input Address bus.
(Address inputs) Input total 22-bit of address signal, upper 12-bit and lower 10-bit in sequence
(address multiplex method).
Therefore, one word is selected from 4,194,304-word by 4-bit memary cell
array.
In actual operation, latch row address by specifying row address and
activating RAS.
Then, switch the address bus to column address and activate CAS.
Each address is taken into the device when RAS and CAS are activated.
Therefore, the address input setup time (tasn, tasc) and hold time (tran, toan)
are specified for the activation of RAS and CAS.
WE Input Write control signal.
(Write enable) Write operation is executed by activating R*AS, CAS and WE.
OE Input Read control signal.
{Output enable) Read operation can be executed by activating m, CAS and OE.
if WE is activated during read operation, OE is to be ineffective in the device.
Therefore, read operation cannot be executed.
/01 to 1104 Input/Output | 4-bit data bus.

1/01 to 1/04 are used to input/output data.

E b42?525 0090944 9TL
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NEC uPD42516405, 4216405

Hyper Page Mode (EDO)

The hyper page mode (EDO) is a kind of page mode with enhanced features. The two major features of the
hyper page mode (EDO) are as follows.

1. Data output time is extended.
In the hyper page mode (EDO), the output data is held to the next CAS cycle's falling edge, instead of the rising
edge. For this reason, valid data output time in the hyper page mode (EDO) is extended compared with the fast
page mode (= data extend function). In the fast page mode, the data output time becomes shorter as the CAS
cycle time becomes shorter. Therefore, in the hyper page mode (EDO), the timing margin in read cycle is larger
than that of the fast page mode even if the CAS cycle time becomes shorter.

2. The CAS cycle time in the hyper page mode (EDO) is shorter than that in the fast page mode.
In the hyper page mode (EDO), due to the data extend function, the CAS cycle time can be shorter than in the
fast page mode if the timing margin is the same.
Taking a device whose trac is 60 ns as an example, the CAS cycle time in the fast page mode is 25 ns while that
in the fast page mode is 40 ns.
in the hyper page mode (EDO), read (data out) and write (data in) cycles can be executed repeatedly during one
RAS cycle. The hyper page mode (EDO) allows both read and write operations during one cycle, but the
performance is equivalent to that of the fast page mode in that case.

The following shows a part of the hyper page mode (EDO) read cycle. Specifications to be observed are described
in the next page.

Hyper Page Mode (EDO) Read Cycle

— Vm-
RAS |~ " /

tHPC torr

s v/ N Y /

torc

- Yy 4
Address x'” XX Row ColA )<XXX>] Col.B ColC
- X N

] tRac
I ™ taa taa trcH
teac toac f | Joac] e twez

HN N

—= V- if::f/
WEVIL—

100K toHo
toea toep
5 \ w
toz ’E{H‘c' toez fouz '
llo] ng: Hi-Z %yz;ta out A ’ iDaxa out E;LL— %y(Data %E— Data oﬁ}--’ii-'g-
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NEC #PD42S16405, 4216405

Cautions when using the hyper page mode (EDO)
1. CAS access should be used to operate tupc at the MIN. value,
2, Tomake l/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE, OF as foliows. The effective
specification depends on the state of each signal.
(1) Both RAS and CAS are inactive (at the end of read cycle)
WE: inactive, OE: active
torc is effective when RAS is inactivated before CAS is inactivated.
torn is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either trau or trcH must be met .-+ twez and twez are effective.

3. Inread cycle, the effective specification depends on the state of CAS signal when controlling data output
with the OE signal.

(1) CAS: inactive, OE: active - tero is effective.
2) Cﬁ. OE: active - tocH is effective.

k427525 0090946 774 WM 123
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Electrical Specifications
« All voltages are referenced to GND.
« After power up (Ve 2 Veomny), wait more than 100 us (RAS, CAS inactive) and then, execute eight CAS before

RAS or RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND V7 -1.0t0 +7.0 v
Supply voltage Vee . -1.0t0 +7.0 A
Qutput current lo . 50 mA
Power dissipation Po ’ 1 w
Operating ambient te}rmperature Ta 0to +70 °C
Storage temperature Tsig -55 to +125 °C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.5 5.0 55 Y
High level input voltage ViH 2.4 Vee + 1.0 Vv
Low level input voltage ViL -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 C, f = 1 MHg)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cn Address 5 pF
Ce | RAS, CAS, WE, OF 7

Data input/output capacitance Cuo 1o 7 pF

B k427525 0090947 L00 W
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uPD42S16405, 4216405

DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
Operating current lec m, CAS cycling trac = 50 ns 100 mA {1,2,3
tre = trRc Ming, lo = 0 mA
trac = 60 ns 90
trac = 70 ns 80
Standby | uPD42516405 lecz | RAS, CAS 2 Vimny, lo = 0 mA 20 | maA
current RAS, CAS 2 Voo - 0.2V, lo = 0 mA 0.25
uPD4216406 RAS, CAS = Vmamy, o = 0 mA 2.0
RAS, CAS 2 Vec - 0.2V, Io = 0 mA 1.0
RAS only refresh current leca RAS cycling, CAS 2 Vi, trac = 50 ns 100 | mA |1,2,3,4
trc = tAc any, lo = 0 MA trac = 60 ns %0
trac = 70 ns 80
Operating current lccs | RAS € Viuaxy, CAS cycling trac = 50 ns 100 | mA |1,2,5
(Hyper page mode (EDO)) tHpc = tHPC (MiNg, lo = 0 MA thc = B0 1 %0
trac = 70 ns 80
CAS before RAS lecs RAS cycling thac = 50 ns 100 | mA | 1,2
tre = 1 ), lo=0mA
refresh current RC = [AC (MIN), 10 trac = 60 Nns 20
trac = 70 ns 80
CAS before RAS lccs | CAS before RAS refresh: taas < 300 ns 450 | pA | 1,2
long refresh current trc = 31.3 ps
(4,096 cycles / 128 ms, RAS, CAS:
only for the yPD42S16405) Vee — 0.2 V € ViH € Vik maxy
oOVsV=02V
Sta_ngby: tras < 1 us 600 uA 1,2
RAS, CAS = Vec - 0.2V
Address: Vm or Vi
_V-V-E, O_E: Vin
lo=0mA
CAS before RAS lccz | RAS, CAS: 250 | pA 2
self refresh current trass = 5 ms
(only for the uPD42516405) Vee — 0.2 V € Vi € Vin ax)
ovV<ve<02V
lo=0mA
Input leakage current o Vi=0to55V -10 +10 PA
All other pins not under test = 0 V
Qutput leakage current low Vo=0to 5.5V -10 +10 pA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-5.0mA 2.4
Low level output voltage VoL lo=+4.2 mA 0.4

Notes 1.

2. Specified values are obtained with outputs unloaded.
3. lcct and lcca are measured assuming that address can be changed once or less during RAS < Vi max,
and CAS = Vix miv).

4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lccs is measured assuming that all column address inputs are switched only once during each hyper

page (EDO) cycle.

loct, lees, lecs, lecs and loce depend on cycle rates (trc and thec).
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification

ViH (MiN) =24V

ViL maxy =08V

(3) Output load condition

l{e]

100 pF

5

820 Q

290 Q

Common to Read, Write, Read Modify Write Cycle

Vor (MN) =24V

Vou (Max) = 0.4V

(2) Output timing specification

Parameter Symbol towe = 50 ns ton = B0 s tono = 70 18 Unit [Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Read / Write cycle time tre 84 - 104 - 124 - ns
RAS precharge time tre 30 - 40 - 60 - ns
CAS precharge time teen 7 - 10 - 10 - ns
RAS pulse width tras 50 (10,000 60 |10,000| 70 }10,000| ns 1
CAS puise width toas 7 |10,000] 10 |10,000| 412 [10,000| ns
RAS hold time s | 10 | - |10 | - | 12| - |ns
CAS hold time sn | 38 | - | 40 | - [ s0 | - [ns
RAS to CAS delay time Mreo | 11 | 37 | 14 | 45 | 14 | 52 | ns
RAS to column address delay time trap 9 25 12 | 30 12 35 | ns
CAS to RAS precharge time teae 5 - 5 - - ns
Row address setup time tasr o] - 0 - 0 - ns
Row address hold time tRaH 7 - 10 - 10 - ns
Column address setup time tasc o] - 0 - 0 - ns
Column address hold time tean 7 - 10 - 12 - ns
OE lead time referenced to RAS toes 0 - 0 - - | ns
CAS to data setup time towz 0 - 0 - - | ns
OE to data setup time toLz ] - ] - o] - ns
OE to data delay time toeo 10 - 13 - 15 - | ns
Transition time (rise and fall) tr 1 80 1 50 1 50 ns
Refresh time #PD42S16405 trer - 128 - 128 - 128 | ms 4
pPD4216405 - 64 - 64 - 64
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uPD42S16405, 4216405

Notes 1.

In CAS before RAS refresh cycles, trasmax, is 100 ps.

It 10 us < tras < 100 ps, RAS precharge time for CAS before RAS self refresh (tres) is applied.
For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
1trap < tRap (ax) and treo < tRCo (Max) tRAG (MAX.) tRAC (MAX.)
trap > tRAD (Max.) and treo < troo (MAx) taa (Max,) trao + taa max,)
trco > tReo (max,) toac (Max) trRCD + tCAC (MAX)

trap (Max) and treo wax.) are specified as reference points only ; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap 2 trap max,) and trcp > trep imax) will not cause
any operation problems.

3. tomp i) requirement is applied to RAS, CAS cycles.
4. This specification is applied only to the uPD42S16405.
Read Cycle
trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.
Access time from RAS taac - 50 - 60 | - 70 |ns | 1
Access time from CAS teac - 13 - 15 - 18 | ns | 1
Access time from column address tan - 25 - 30 - 35 ns 1
Access time from OE toEa - 13 - 15 - 18 ns
Column address lead time referenced to RAS tRaL 25 - 30 - 35 - ns
Read command setup time tres 0 - 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - 0 - ns
Read command hold time referenced to CAS treH o] - 0 - 0 - ns
Output buffer turn-off delay time from OE toez 0 10 0 13 0 15 ns
CAS hold time to OE toro 5 - 5 - 5 - | ns
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trap < traD (MAx) and trep < trep (MAx.) tRAC (Max,) tRaC (Max)
trap > tRAD (Max) and trao < treo maxy taa (Max) tRAD + taa (Max,)
trco > tRCD (MAX) teac (max,) treo + toac max,)
trAD (Max) and trop (max,) are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap 2 trap ax, and treo > trcp vax, will not cause
any operation problems.
2. Either trex Ny or trRRH Ny should be met in read cycles.
3. toezimax, defines the time when the output achieves the condition of Hi-Z and is not referenced to Vow or

VoL.

B Luy27525 0090950 175 M
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Write Cycle
Parameter Symbol fruo = 20 1o fruc = 80 ns w0 =70 18 Unit Notesl
MIN. 1 MAX, | MIN. | MAX. | MIN. | MAX,
WE hold time referenced to CAS twoH 7 - 10 - 10 - ns | 1
WE pulse width twp 7 - 10 - 10 - | ns | 1
'WE lead time referenced to RAS tawe 10 - 10 - 12 - | ns
WE lead time referenced to CAS towe 7 - 10 - 12 - ns
WE setup time twes 0 - 0 - 0 - ns 2
OE hoid time togw 0 - 0 - 0 - | ns
Data-in setup time tos 0 - 0 - 0 - ns
Data-in hold time toH 7 - 10 - 10 - ns 3

Notes 1. twe i, is applied to late write cycles or read modify write cycles. In early write cycies, twon (miny should

be met.

2. If twes 2 twos (v, the cycle is an early write cycle and the data out will remain Hi-Z through the entire

cycle.

3. tosming and toH (viny are referenced to the CAS falling edge in early write cycies. In late write cycles and

read modify write cycles, they are referenced to the WE falling edge.

Read Modify Write Cycle

trac = 50 ns trac = 60 ns trac = 70 ns
Parameter Symbol Unit | Note
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX,
Read modify write cycle time trwe 107 - 133 - 157 - ns
RAS to WE delay time two | 64 - 77 - 89 - |ns | 1
CAS to WE delay time towo | 27 - | a2 - 37 - | ns | 1
Column address to WE delay time tawp 39 - 47 - 54 - ns 1

Note 1. Iftwos > twes (Ming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp > tRwD (MIN.), towp = towp (MiN., tawp 2 tawo (min) and tepwo 2 tepwp (Miv), the cycle is a read modify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.
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1PD42516405, 4216405

Hyper Page Mode (EDO)
Parameter Symbol a0 = S0 s truc = 80 ns o =70 ns Unit |Notes
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.

Read / Write cycle time tHre 20 - 25 - 30 - ns 1
RAS pulse width trasp 50 |125,000f 60 [125,000] 70 }125,000| ns

CAS pulse width thoas 7 10,0001 10 |10,000( 12 }10,000{ ns

CAS precharge time ter 7 - 10 - 10 - ns
Access time from CAS precharge tace - 30 - 35 - 40 ns

CAS precharge to WE delay time torwo | 41 - 52 - 59 -~ {ns | 2
RAS hold time from CAS precharge tRHCP 30 - 35 - 40 - ns

Read modify write cycle time tHPRWG 52 - 66 - 75 - ns

Data output hold Time tone 5 - 5 - 5 - ns

OE to CAS hold time tock 5 - 5 - 5 - |ns | 4
OE precharge time toer 5 -~ s - 5 - ns
Output buffer turn-off delay from WE twez 0 10 0 13 0 15 ns | 3,4
WE puise width twez 7 - 10 - 10 - lns | 4
Output buffer turn-off delay from RAS torn 0 10 0 13 0 15 ns | 3,4
Output buffer turn-off delay from CAS torc 0 10 o] 13 0 15 ns | 3,4

Notes 1. tiec miny is applied to CAS access.

2. If twos > twes miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawo 2 trwb (MIN), towp 2 tow MIN), tawo 2 tawp ming and tepwo 2 tepwo ving, the cycle is a read modify
write cycle and the data out will contain data read from the selected cell. If neither of the above conditions
is met, the state of the data out is indeterminate.

3. torcmax), torr (ax) and twez wax) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vor or VoL,

4. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS,

E, OF as follows. The effective

specification depends on state of each signal.

m

@

(3)

(4)

Both RAS and CAS are inactive (at the end of the read cycle)

WE: inactive, OE: active

torc is effective when RAS is inactivated before CAS is inactivated.

torr is effective when CAS is inactivated before RAS is inactivated.

Both RAS and CAS are active or either RAS or CAS is active (in read cycle)

WE, OE: inactive - toez is effective.

Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either trrn or tac must be met - twez and twez are effective.

WE: inactive (in read cycle)

M cu2?525 0090952 T784 MR
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Refresh Cycle

Parameter Symbol taac = 50 ns trac = 60 ns trac = 70 NS Unit | Note
MIN. | MAX. [ MIN. | MAX. | MIN, | MAX,
CAS setup time sk | 5 - 5 - 5 - | ns
CAS hold time (CAS before RAS refresh) tewn | 10 - 10 - 10 - ns
RAS precharge CAS hold time tarc 5 - 5 - 5 - ns
RAS pulse width (CAS before AAS self refresh) thass | 100 | - | 100} - 100 ]| - |us | 1
RAS precharge time (C_AS before RAS self refresh) tm;s 90 | - 110 - 130 - ns 1
CAS hold time (CAS befors RAS self refresh) tows | —50 - -50 - -50 - ns | 1
—V—V_E setup time twsr 10 - 10 - 10 - ns
WE hold time twin | 15 - 15 - 15 - | ns

Note 1. This specification is applied only to the yPD42S16405.
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Read Cycle
tac
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Early Write Cycle
tre
tras N tap
— V- ¥ }L b
RAS Vi \‘ y
tosH
tcrp trco - tasH teen
— Vi X tcas 4 31
CAS Vie- / \\k 7/ / AN
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Remark OE: Don't care
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Late Write Cycle
tre
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Read Modify Write Cycle

RAS

CAS

Address

lle}

l[e]

134

thss Lt
wo X / N\
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w7 N Y7 O
tasg tmutm taso| | tomn
v XXX Row :§(X>§( Col. : X A
tawo tawe !
trcs tewn twe
w [ N LT
tora toen
o \\\\\\\\\\\\\‘ __J/ ALARRRRRRANY
taa
tcac Joeo tos toH
% YORRRRRR) -1 RN XTOORKKRX
t:tig.l toez
\\%t --------------- o, @i' Dataout Jrem-mmmemmmmmmmm 0
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Hyper Page Mode (EDO) Read Cycle

trasp tre
V- — tRHCP
RAS - N /]
tesH thpe tRSH
tcap taco thcas tcp thcas tce tHcas torn
Vi X "4 ~
_ = —\ —\
CAS Vi- J \\ 2 \ J N / \
tRaD tRaL ] torr
Jasal [tran asg | toan tasg| |_tcan [sc| | toan o torc
Vin— s \ /
Address V:['_ @g( Row}Oﬂ Col. : UL Col. I@] Col. m
1 1
tacH
tri;cs [Tarel twez
—_ Vm- X
WE VlL-‘ZZZ!j \ //
twez
tocH tace tace tono
v toea taa tan
— IH— oz
% v ANV — e o A A\
L trac
taa
teac m DHC toez
terz
Von- j - X '4 y
VO g mmmrememeemee-- 2Lt S {& Data out }--()1 Data out ’E--<>§t Data out 1}---

Remark in the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Read Cycle (WE Control)

RAS

CAS

Address

l[e]

Remark

trasp tre |
Ve —Y tRHCP j
Vi X
tesn trsH
y {crp tncu) tHeas tHeas tHea ;ﬂ.‘
H— ! s
ViL- / \\ \-\r Z \\ / \__
traD tRral ]
tase| [inan fasd | town tasc | |toaH bse ] ] goun
_ \ X s
Viu {XX Row §<>§ Col. ] ~ Col. Col.
V- A A A X
tRCH
fe—»
trcs WPZ ; twepz . ) m
tRCH > }«tncs Rcir—r | JACS RRY
Vik- \ 3
- L LS {_/ X\S N\E N /
tocH
1 tewo twez
QEA
toz
. NN AN
ViL- 3
] trac ] - tora
- 1 taa taa torc
toac lwfz tcac Msz toag toez
toz toz toz
Von- Hi-Z Y Hi-Z f X Hi-Z ‘ b
P L X Data out -5 | Data out ==+ | Dataout B--

In the hyper page mode (EDOQ), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Read Cycle (OE Control)

trasp trp
— Vm- X tRHCP 4 !
RAS Vi Sr 7Z \
tesH tupe tRsh
fcrp trco toas tcp ticas top treas teen
a Vh- '
CAS A \ N
Vi- K JZ S( 7'7 SL ;/
trao tRAL tore
tasa |tray  [tase| | tasg| |_to tisc| | 1 lon
t—b{ <—-’i la—n] -——-ICAH 4—82 AR ey CAH
ViH— s 4 s \ \ .
Address V::‘__E] Row Col.A :ﬁ(XX)O] Col.B KXXX ( coc E(XXXX
K 7 K
t
I t::c taa trcH
thes toac <t°A—°- toes te—t-»{ tRRH
= V- tcac Y
WE V"-'[ [ L1/ teHo oo b M_
tcHo
toc tacp tace
toea toep toer toep toc pc_"';|
— V- ¢ \ \
% v AN / k %
t toEa ToEA
e o oz loz
oz toEz | toE2 F&E;_.
Von- Hi-Z P 4 1& AF X P AY 4 p X Hi-Z
Oy ==~ 4 Moataou A 4 A Data out B)----{ ¥ Data ot 875-- ) Dataout%? ------

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Early Write Cycle

trasp . tre i
AAS Vin- SK tRHcP * *
Vie- p,
tosn_ - thrc trsH
tep tHcas | topn
g |

1

, t"’j_"_ tRcD . tHoas tcp theas |
e H- ; ; 4 \
CAs Vit~ _/ \\( 7 X } S( 7/

tRAL

trRaD f
tasr| jtran tasc tcaH tasc toan tasc | toan
] ra—w ra— r‘—’
Vin- L YAY 3 3
Address ,, - | Row A X Col Col. Col.
cs
tos

twes tweH
bt

¥ |

.

Ny
g

tweh twes| | twen

tw
e VM-
WEVIL— ;;;;;;{ l {

L1111

tos tos
DH ton

Vin- p 4 h! f \
Wy, Data in Datain Data in
= 7 K 7 K 7

Remarks 1. OE: Don't care
2. In the hyper page mode (EDO), read, write and read modify write cycles are available for each of
the consecutive CAS cycles within the same RAS cycle.

ton
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Hyper Page Mode (EDO) Late Write Cycle

RAS

CAS

Address

l[e}

Vin-
Vi

Vin-
Vie-

Vin-
Vi-

Vin-
Vi

Vin-
Vi-

Vin-
Vie-

twp tres twe trcs twe
7 N

trase
—_\ trHCP
A y,
tesH turc tRsH
teap treco theas tcr tHeas tcr thecas
A
i e

e
v on

tRAL

tasn| {tran | tasc tcan 1asc tcan tasq tcan
bt [— 4—" (o | i
4 ' Y / \
m Row% Col. Col. Col.
X VK f X 7 7
towy towe towe
tawL

tres

2

(/11111

toEH toEH toen

foep tos | | tow tos | | tow
p—i-|

ks
ARRARRRRRANY

e
i 'S \
....... th}““-“b' Data in J

Y
Datain
S

HKRRHHXXXX

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Read Modify Write Cycle

RAS

CAS

Address

[{e]

170

140

ViH-
ViL-

Vin-
Vie-

Vin-
Vie-

Vik-
Vit-

Vik-
Vie-

Vou-
VoL-

ViH-
Vi-

trasP tAp
N /
thPRWG
tcar| trep thcas tor tHeAs tcr tHcas tcrn
Y 4 p Y\ /
A\ 71 N 7K 4
traD traL
tasr| |tran tasc| |toaw tasc | | tean tasc| | tcan
\ 4 X X 4 )
Row KX Col ’KXM . Col. ] | ol ]
trwo [ ace tcpwp fagy tcpwn towr
' tawo tow tawp oW tawo tRwL
RGS towo twp, tAcs tewo twe [ Ircs tewo we
[a3 '1——‘ -
. r X X p|
\ N
trac |
’ taa
teac tcac] toen
[ P
toea

Remark In the hyper page mode (EDOQ), read, write and read modify write cycles are availabie for each of the
consecutive CAS cycles within the same RAS cycle.
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Hyper Page Mode (EDO) Read and Write Cycle

RAS

CAS

Address

lle}

/(o]

trasp S L
Ve Y tancp
Vi- \
tosn thec tRsH
'}_C_Fjg trco tHcas tep tHcas tep tHeas D
V- st 4 N 4
Vie- J X ;Z \ X Z / \
trap tRAL |
tasn [tran Jtasg toau tasg] | toan [trsc | tonn o
-
- X f f X 7
tro: t
v TS R%"i" twes tweH
H~
tocu tace | _toro
v toEa tan _’]
: e, AN
ver AN Nes 22 7 AW
! trac toez,
taa
teac }P.HC twez
tez
xzr: SRR 1 LS. {y Data out T-(X Dataoutl}---ﬂ -------- Mzl
tos ton
\6::: ---------------------------------------------------------------- '<>§‘ Data inﬁ} -----------------

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive CAS cycles within the same RAS cycle.
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CAS Before RAS Self Refresh Cycle (Only for the uPD42816405)

trass rRPS
— v
HAS Vi~ s i Z m\
n
trrc
. S topn
’ tesr
— VH \r—'
CAS Vi « /
1 7 r
twsr| |twHR

/2 TTIL L LA R ELATLULRRRRRRRRRRAANY

Remark Address, OE : Don'tcare  I/O : Hi-Z

Cautions on Use of CAS Before RAS Self Refresh

CAS before RAS self refresh can be used independently when used in combination with distributed CAS
before RAS long refresh; However, when used in combination with burst CAS before RAS long refresh or with
long RAS only refresh (both distributed and burst), the following cautions must be observed.

(1) Normal Combined Use of CAS Before RAS Self Refresh and Burst CAS Before RAS Long Refresh
When GAS before RAS self refresh and burst CAS before RAS long refresh are used in combination, please
perform CAS before RAS refresh 4,096 times within a 64 ms interval just before and after setting CAS before
RAS self refresh.

{2) Normal Combined Use of CAS Before RAS Self Refresh and Long RAS Only Refresh
When CAS before RAS self refresh and RAS only refresh are used in combination, please perform RAS only
refresh 4,096 times within a 64 ms interval just before and after setting CAS before RAS self refresh.

* (3) If trassimin, is not saisfied at the beginning of CAS before RAS self refresh cycles (tras < 100 us), CAS before
RAS refresh cycles will be executed one time.
If 10 ps < taas < 100 ps, RAS precharge time for CAS before RAS self refresh (ires) is applied.
And refresh cycles (4,096/128 ms) should be met.

For details, please refer to How to use DRAM User's Manual.
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CAS Before RAS Refresh Cycle

e N / N N

o v\ / i\ / N/
b || e _ ot |t

w v //]] X\ I ALLARARRRARRARAY

Remark Address, OE: Don’tcare I/Q: Hi-Z

RAS Only Refrash Cycle

tre

tras

tap

v X AL \%_;L

tcap
trrc [
tcrp foen
o= Vi 3 4 !
CAS Vi- / \__/ \
tasa tran tasr tRan
V-

Remark WE, OE: Dontcare 1/O: Hi-Z
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Hidden Refresh Cycle (Read)

tac trc
tras » b tre tRas \ irp
— V- —
s \: s X [
tore trco trsH toHr teen
—— V= q A
CAS V- / \\ b \_
trap traL .
tasa tran ‘tA_sc’ tean
Address " Row IO]i Col.
treH
trcs twir [, twez
VE W [/} L\
WE V- St /
toes twez
" toea ( Egl
=g V-
= ! TTTRUHTTUTARY, J/ SITTRARTIT
RAC
o 1
:g:c torc ﬁi
toLz toez
. tewz { iz
Vo ng: Hz w: Data out J}---‘----

B L427525 0090957 4T9 EE
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Hidden Refresh Cycle (Write)

e e
W N ) ,z‘hﬁpr ) : N
'}C_RP. taco sy | torn fopn
o A\ 7 N
tasr tmumo tasc toan
Address 1+ XXX)@‘HROT.:@ ol
N I |
EANNNNN NN 7B \\N\\\\\\\\ N\
w | |
o 32 XXXXXHKHRN_ == KXCCCH KKK KKKIAXKX

Remark OE: Don't care
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Test Mode Set Cycie (WE, TAS Before RAS Refresh Cycle)

tro
tras ) re
w N ' N
tcsr| [tewR thre \ore
v N_/
twsr

A\ UL

Remark Address, OE: Don‘tcare VO: Hi-Z

Test Mode
By using the test mode, the test time can be reduced. The reason for this is that, the memory emulates the
16-bit organization during test mode. Don't care about the input levels of the CAS input AQ, Al.

(1) Setting the mode
Executing the test mode cycle (WE, CAS before RAS refresh cycle) sets the test mode.

(2) Write/read operation
When either a “0” or a “1” is written to the input pin in test mode, this data is written to 16 bits of memory cell.

Next, when the data is read from the output pin at the same address, the cell can be checked.

Output = "1”: Normal write (all memory cells)
Output = “0”: Abnormal write

(3) Refresh
Refresh in the test mode must be performed with the RAS / CAS cycle or with the WE, TAS before RAS refresh
cycle. The WE, CAS before RAS refresh cycle use the same counter as the CAS before RAS refresh’s internal
counter.

(4) Mode Cancellation
The test mode is cancelled by executing one cycle of RAS only refresh cycle or CAS before RAS refresh cycle.
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Package Drawings

26PIN PLASTIC TSOP(lI) (300 mil)

BREARAR

14
HHAAASRA

EIHI:IHHH

A

HBEHHHH
13

L

IO OO0

C
G

NOTE

Each lead centerline is located within 0.21 mm (0.009 inch) of
its true position (T.P.) at maximum material condition.

o| € .'ﬁﬁlﬁﬁ[j:

| lgm

detail of lead end

w a
H
|
J
|
N4 :1: ;_ -
L
ITEM_MILLIMETERS __INCHES
A 17.35 MAX. _0.684 MAX.
B 1.06MAX.  0.042 MAX.
C__ 127(TP)  0.050(T.P)
o 042:388  p.017120.003
E 012006 0.00410.002
F_ 1.2MAX. __ 0.048 MAX.
G 007 0.038
H _ 822:0.2 _ 0.3630.008
[ 7.620.1 0.300:0.004
J 0802 0.031+3:998
0.025
K 01450825 4.00610.001
0.004
L 0501 0.020+2-904
M o021 0.009
N 010 0.004
7 +7
P33 3+
$26G3-50-7J01
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26 PIN PLASTIC SOJ (300 mil)

;q]_ll_ll_ll_ll-l

14

oo ocorr

\}/

+

L1JI_II_II_II_JLI

| U [ N N |

13
7 — |
o | | LU ' |
= - 0| Q
L verve
NOTE

Each lead centerline is located within 0.12 mm (0.005 inch) of
its true position (T.P.) at maximum material condition.

B Lu2?525 0090971 92T

- I
L I S
| '
. | !
1 & /)
P T
b
ITEM_MILLIMETERS _ INCHES
0.20 0.008
B 17.3%958 0681257035
cC__ 782 0.300
0.009
D 8.47:0.2 0.333+3-338
0.006
E 108005 004133008
F 0.74 0.029
G 3.5¢0.2 0.138+0.008
H 2.545:0.2 _ 0.100+0.008
1 0.8 MIN. 0.031 MIN.
J 2.8 0.102
K 1.27 (T.P.) _ 0.050 (T.P.)
0.004
M 0.40:0.10  0.0162g505
N __ 012 0.006
P 6.730.2 0.265:0.008
Q 0.10 0.004
T RO.85 R0.033
0.10 0.004
u 0.20%5°08 0.008%5605
$26LA-300A-1
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Recommended Soldering Conditions

The following conditions (see tables below and next page) must be met for soldering conditions of the
uPD42516405, 4216405.

For more details, refer 1o our document “SEMICONDUCTOR DEVIGE MOUNTING TECHNOLOGY MANUAL"
(IE1-1207).

Please consult with our sales offices in case other soldering process is used, or in case the soldering is done
under different conditions.

Types of Surface Mount Device

#PD42S16405G3, 4216405G3: 26-pin plastic TSOP (1) {300 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 °C or lower, IR35-107-2
Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(10 hours pre-baking is required at 125 °C afterwards)

Cautions
1. After the first reflow process, cool the package down to room
temperature, then start the d reflow pr

2. After the first reflow process, do not use water to remove
residual flux (water can be used in the second process).

VPS Peak temperature of package: 215 °C or lower, VP15-107-2
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit :7 daysNote
(10 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.
2. After the first reflow process, do not use water to remove
residual flux (water can be used In the second process).

Partial heating method Terminal temperature: 300 °C or lower,

Time: 3 seconds or lower (Per side of the package).

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.

Bl tu427525 0090972 8bb WM
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uPD42516405LA, 4216405LA: 26-pin plastic SOJ (300 mil)

Soldering process Soldering conditions Symbol

Infrared ray reflow Peak temperature of package surface: 235 °C or lower, IR35-207-2
Reflow time: 30 seconds or less (210 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first refiow process, cool the package down to room
temperature, then start the second reflow process.
2. After the first reflow process, do not use water to remove
residual flux (water can be used in the second process).

VPS Peak temperature of package: 215 °C or lower, ' VP15-207-2
Reflow time: 40 seconds or less (200 °C or higher),
Number of reflow processes: MAX. 2
Exposure limit: 7 daysNote
(20 hours pre-baking is required at 125 °C afterwards)
Cautions
1. After the first reflow process, cool the package down to room
temperature, then start the second reflow process.
2. After the first reflow process, do not use water to remove
residual flux (water can be used in the second process).

Partial heating method Terminal temperature: 300 °C or lower,
Time: 3 seconds or less (Per side of the package)

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: 25 °C and relative humidity at 65 % or less.”

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”.
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