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1.0 Project Introduction
1.1 Chip Introduction

19,9,9,9.9.9.9.9,9.9,9.9,9.9,9.9.9,.9,9,.9.9,9.9,9.9,0.9,9.9.9.9.9,.9.9,.9.9,9.9.9.9.9.9,9.9.9,.9.9,.9.9,9.9,9.9,9.9,9.9.9.9,0
19,9.9,9,.9.9,.9.9,9.9,9.9,9.9.9.9.9,.9,9,.9.9,0.9,9.9,0.9.0.9.9.9.9,.9.9.9.9,9.9.9.9.9.9.9.9.9,.9.9.9.9,0.9,99,0.9.0.9.9.9.0
19,9.9,9.9.9.9.9,.9.9,9.9,9.9.9.9.9,.9,9,.9.9,0.9,.9.9.0.9.9.9.9.9.9,.9.9.0.9,9.9.9.9.9.9.9.9.9.9.9.90.9,0.9,.99.0.9.9.9.99.0
XXXXXXXXXXXXXXX XXX XX XXX XXXXXXXXXXXXXXX.

19,9.9,9.9.9,.9.9,.9.9,9.9.9.9.9.9.9.9.9.9.9,0.9,.9.9.0.9.9.9.9.9.9.9.9.9.9,.9.9.0.9.9.9.9.9.9.9.9.90.9,0.9,99.0.9.9.9.99.0
19,9.9,9,.9.9,.9.9,9.9,9.9,9.9.9.9.9,.9,9,.9.9,9.9,9.9,0.9,9.9.9.9.9,.9.9,.9.9,9.9.9.9.9.9.9.9.9,.9.9.9.9,9.9,99,9.9.9.9.9.9.0
19,9.9,9,.9.9,.9.9,9.9,9.9,9.9,9.9.9,.9,9,.9.9,9.9,9.9,0.9,.0.9.0.9.9,.9.9.9.9,9.9.9.9.9.9,9.9.9.9.9.9.9,0.9,99,0.9.9.9.9.9,04
19,9.9,9,.9.9,.9.9,9.9,9.9.9.9.9.9.9,.9,9,.9.9,0.9,.0.9.0.9.9.9.9.9.9,.9.9.0.9,.9.9.0.9.9.9.9.9.9,.9.9.90.9,0.9,9.9,0.9.0.9.9.9.04
XXXXXXXXXXXXXX.

19,9.9,9.9.9.9.9,9.9,9.9,9.9.9.9.9.9.9.9.9,0.9,9.9.0.9.9.9.9.9.9,.9.9.0.9,9.9.0.9.9.9.9.9.9.9.9.0.9,0.9,.9.9.0.9.9.9.9.9.04
XXXXX XX XXX XX XXX XXXXX XXX XXXXXXXXXX.

Feature:
o XXXXXXXXXXXXXX XXX XXX XX XXX XXX XXXX
o XXXXXXX XXX XX XX XXX XXX
o XXXXXXX XX XXX XXX X XXX XXX XX XXX XXX XXX XXX XXX XXXKXXX XXX XXX XXX XX XXX
XXX XXX XXX XXX XXX XXX XXX XXX XXX X
o XXXXXXXXX
o XXXXXXXXXXXX
I 9.9.9.90.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.99.99999990994
o XXXXXXXXXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXXXX
o XXXXXXX XXX XXX XXX XXX
D 9.9.9.9.9.9.0.9.9.9.9.9.9.9.9.9.99.9.999099909999999990.
D $.9.9.9.9.9.0.90.9.90.9.99.999.9099.9099.09909999909990999099990
o XXXXXXXX XXX XXX XXX XXX XXX XXX XXX XK XXX XXX XX XXX XXX XXX XXX X
D 9.9.9.90.9.9.9.9.9.9.9.9.9.90.9.9.0.9.9.9.9.9.9.9.99.94
o XXXXXXXXXXXXXX
o XXXXXXX XXX XXX XXX XXX XXX
— XXX XXX XXX XXX XX XXX XXX XXX XX XXX XXX
— XXXXXXXXXX
2.9.9.9.0.90.9.0.9.9.0.90.9.0.90.9.0.90.9.0.0.9.0.0.9.¢
D 9.9.9.9.9.9.0.9.9.0.9.9.9.9.99.9.99.999909990999999999999999990
o XXXXXXXX XXX XX XXX XXX XX XXX

Application:

o XXXXXX XX XXX XXX XXX XX XXX
o XXXXXXXXXXX

o XXXXXX XX XX XXX XXX XX
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1.2 Device Summary

Item Content

Part Number / Project Number XXXXXXXX [ XXXXXXX
Manufacturer XXXXXXX
Device Type XXXXXXXXXXXXXXXX
XXXXXXXXXX;
Package Marking XXXXXX;
XXXXXXXXXX;
Package Type XXXXXXXXX
XXXXXXX;
Die Marking XXXX;
XXXXXXXXX;
Die Size 9.04 mm x 5.40 mm = 48.816 mm®
Number of Metal Layers 3
Number of Poly Layers 1
Process Type CMOS
Interconnect Level (Width/Pitch(nm))
Process Generation XX nm
Feature Measure to Determine
. Gate Length
Process Generation
Transistor Gate Length XX nm
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2.0 Device Identification
This section contains information regarding the packaging, die marking and die photo of
Manufacurer Part No.

Section 2.1 contains the package photo.

Section 2.2 provides die photo.
Section 2.3 provides X-ray photo.

2.1 Package Photo
This Manufacurer Part No is packaged inside a 60-pin XXXX Package.

Photographs of the top and bottom view of the packages are shown in Photograph 2.1.1 and 2.1.2.
Photograph 2.1.3. is an x-ray photograph of the device presenting external pins.

Photograph 2.1.1 Package (top) Photograph 2.1.2 Package (bottom)
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2.2 X-ray Photo

Photograph 2.1.3 X-ray
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2.2 Die Photo
Manufacurer Part No is produced using a 3 metal, one poly XX nm CMOS process.

The die measures 48.816 mm®=9.04 mm X 5.40 mm and is presented in Photograph 2.2.

Photograph 2.2 Die Photo (Poly Stained Image)
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2.3 Pad Definition
The pad layout of the device is illustrated in Photograph 2.3.

Photograph 2.3 Die Photo (Metal-3 Image)
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2.4 Die Marking
The die marking is presented in Photograph 2.4.

Photograph 2.4 Die Marking

Science Vision

Visualized Fact Utmost Science



Manufacturer Part No.
Device Type 13

3.0 Parameter Definition

The following standards for parameter definition are used in this report:
The measurements of MOS transistor are expressed as:
W*M/L*N
Where W= gate width of MOS transistor
L= gate length of MOS transistor
M= number of transistors connected in parallel
N= number of transistor connected in series

(When M=1 and N=1, the parameter of MOS transistor is expressed simply as WI/L)

The measurements of Bipolar Junction Transistor are expressed as:
Se=area of emitter region for one BJT
Pe= perimeter of emitter region for one BJT

M= number of the BJTs connected in parallel

For diode, the parameter is expressed as:
S= area of heavily doped region for one diode

M= number of diodes connected in parallel

For capacitor, the parameter is expressed as:
W*M/L
Where W= width of one capacitor
L= length of one capacitor

M= number of capacitors connected in parallel
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The measurements of finger capacitor are expressed as:
W= width of one finger
L= length of one finger
Space=space between fingers
M= number of finger capacitors in parallel
Layers= metal layers used for the finger capacitor

Type= VPP for parallel plate and VSP for staggered plate

The measurements of resistor are expressed as:
W=Xum and L= Xpym, where W=width, L= length
For the resistors connected in series, the measurements are expressed as:
W= X and L=X*N, where W=width, L= length and N is the number of resistors
connected in series.
For the resistors connected in parallel, the measurements are expressed as:
W= X*M and L=X, where W=width, L= length and M is the number of resistors

connected in parallel.

For digital instance, the parameter is expressed as:

WP*MP/LP
WN*MN/LN

WP= gate width of PMOS transistor WN = gate width of NMOS transistor
LP = gate length of PMOS transistor LN = gate length of NMOS transistor
MP= number of PMOS transistors connected in parallel
MN= number of NMOS transistors connected in parallel

(When M=1, the parameter of digital instance is expressed simply as WP/LP, WN/LN)

Science Vision

Visualized Fact Utmost Science



Manufacturer Part No.
Device Type 15

4.0 Architecture & General Overview

This section includes the following functional information about the die:

* Die Architecture

» Block Diagram

* Address Architecture and Bitmap
* Power Map

4.1 Die Architecture

Photograph 4.1 Die Architecture (M3 Image)

1. Each color block is presented a function block in Photograph 4.1.

2. The power supply blocks are mirrored in the left and right side of the chip (Green Block). They
can supply power symmetrically to the whole chip.

3. The whole address path mainly includes ADDRESS REGISTER, ROW/COLUMN DECODER
and FUSE.

4. The whole data path mainly contains DATAPATH, ODT AND 1I/O GATING.
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4.2 Block Diagram

Photograph 4.2 Block Diagram
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4.3 Address Architecture and Bitmap

Photograph 4.3.1 Address Architecture
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Photograph 4.3.2 Address Bitmap-Bank

This chip has 33696(=8192x4+232x4) useful word lines, 1296(=324x4) dummy word lines and
16768(=8192x2+192x2) bit lines.

32768(=8192x4) word lines are effective, 928(=232x4) word lines are redundancy.

16384(=8192x2) bit lines are effective, 384(=192x2) bit lines are redundancy.

This memory total capacity: (8192+232+324) x 4 x (8192+192) x 2 = 586,745,856 bits.
This memory effective capacity: 32768 x 16384 = 536,870,912 bits = 512M bits.

This memory redundancy capacity: 928 x 16768 + 384 x 32768 = 28,143,616 bits.
This memory dummy capacity: 1296 x 16768 = 21,731,328 bits

The effectivity of the memory is 536,870,912/586,745,856 = 91.50%
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Photograph 4.3.3 Address Bitmap-Segment
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Photograph 4.3.4 Row Redundancy Bitmap
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Photograph 4.3.5 Column Redundancy Bitmap
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4.4 Location of each internal power

The location of each internal power is illustrated in this section. Almost all the internal powers are
generated by charge pumps or power amps, so the location and amount are indicated in each
picture.

4.41 VPP

VPP is the supply voltage of Sense Amplify, and the level of the bn of the PMOS used in Sense
Amplifier. VPP is generated by 16 charge pumps. The photograph 4.4.1 shows the distribution of
the VPP area, and the tips give the number of the sub_area. Through the amount of the charge
pumps, we can see VPP is very important voltage for the circuit. Its location shows below:

Photograph 4.4.1 VPP area
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4.4.2 LVDD1

LVDD1 is the power of TEST_OSC. This voltage is from amp's outputs. This regulator's area is
small. The location of LVDD1 generator is shown in Photograph 4.4.2.

Photograph 4.4.2 LVDD1 area
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443 LVvDD

LVDD power is used widely in the chip. It supplies for data path circuit except for DQ Input Buffer
and DQ Output, and other circuits like COMMAND Logic, Test MODE, ADDRESS PATH, and so
on. LVDD is generated from many power amplifiers. And these power amplifiers' input and output
are the same. Also they work at the same time. The detail location is presented in Photograph 4.4.3.

Photograph 4.4.3 LVDD area
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4.4.4VBB

VBB is the substrate of memory cell MOSFET. It's generated by 7 negative voltage charge pumps.
They are located in left and right part of this chip. The distribution of all VBB charge pumps is
shown in Photograph 4.4.4.

Photograph 4.4.4 VBB area
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4.4.5VOUT

VOUT is reference voltage. The Photograph 4.4.5 shows the location of VOUT.

Photograph 4.4.5 VOUT area
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4.4.6 VOUTO

The location of VOUTO is shown in Photograph 4.4.6.

Photograph 4.4.6 VOUTO area
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4.4.7 VOUT6, VOUT7 & VOUTS8

The distribution of VOUT6, VOUT7 and VOUTS is shown in Photograph 4.4.7.

Photograph 4.4.7 VOUT6, VOUT7 & VOUTS area
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4.4.8 VOUT2_1,VOUT2_2 & VOUT3_1, VOUT3_2, VOUT3_3 and VOUT3_4

The location of these powers is shown in Photograph 4.4.8 .

Photograph 4.4.8

Note: **as 1 or 2
*as1,2,3,or4
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Contents
1.0 ADDRESS PATH =---enmmmmmmmmmmmmmc oo mmacmemmmmescmeemasem e mmmmmememmee e e e e mme e mmme e e 2
11 ESD PROTECTION CIRCUIT-mmnsmnsmmmmmmmmmnmmnmnmmnmmnmmmmmmemmmmmmmmmsem e memmmm e e me e e e 3
11.1: ESD PROTECTION 1 =mecemmemmmmme oo e mec e e e e m e e e e m e e e 4
11.2: ESD PROTECTION 2 mrmmm e e o o i 5
1.2: ADDRESS INPUT BUFFER -=--nsenmmcmemmecmocmcccoc oo meceecmeceeeeeeeeeeeeeeeasmeemeseeee—e——- 6
1.210: INPUT BUFFER 1 -=secmeccecmecmecccccecmcccecsecmeceeesec—ee—eeceec—ee———————————————————— 7
1.3: BANK ADDRESS INPUT MULTIPLEXER =-====cccmamammmmmccecemee e mmecemecemme e e e e e 8
1.31: D FLIP FLOP {-memnmmnmmcmmcecocmecmccccocmeceeceeecsecseessecsee—eee—es—ee———=——=—————————————— 9
1.3.2: MULTIPLEXER 1 =--c-eemecscecsecmeccecmecmecececsec—cee—ee—ec———e—e=———————————————————————— 10
1.4: BANK ADDRESS INPUT REGISTER--==reecmmmmmccccccccsc e cmc e s e s e s e s e s e e e e e 1
I P o 8 = I {0 X ] T 12
1.5: ADDRESS INPUT MULTIPLEXER =-=-=ensmnmmmmmmmcmmnmanmmmameameemaeeeeea e mee e e e 13
1.5.1: D FLIP FLOP 2----smeemmmmecemmcmme oo e e mmm e e e e e e e e e e e e e 14
1.5.2: MULTIPLEXER 2-=--nsenmmnsmnmmcmecmccmeceecsecmecmecsesmeeeee—ec—ee—e=——e———e——=——=——————— 15
1.6: ADDRESS INPUT REGISTER ----nsemmmmmmmmmmmeecemecmacmeaceeameemeemeeeee e e mee e e 16
1.6.1: D FLIP FLOP 4 -mcecemmmecmcccoccoceecc oo meee e meeeeas e e meesees meemeseeesmeemese—ae—-s 17
1.6.2: D FLIP FLOP 5-memneemecmecmccccmecmecmccccceeceec—ecececsecsee—ese—sc—ee——e—————————————— 18
1.6.3: BUFFER =--n-emmmmmmmcmocemocemoceeoceeoceeasmeeeeesseeesmeeseee—es——es———=———=———=———=——————- 19
1.7: COLUMN ADDITIVE LATENCY =---csmnsmccmmmnmmmmmnmmnomemmmmmmmemmmmmemee e e mmmmmm e s e e 20
1.71: COLUMN ADDITIVE LATENCY ----emmmmmmmmemmmmmammmcemammammeee e meemas e e ma e e 21
1.71.1: MULTIPLEXER 3----senmemmmmncensecmecmcesceececsecsec—eeeeeese—e=——e—————————————————— 22
1.71.2: MUX WITH LATCH 1 =mecmmmmmcemcmmccmmc o e e e me e e e e s e e e e 23
T A T T 1 o R . 24
1.71.4: MUX WITH LATCH 2 -r-mmmmmmmmcmm e cc e e e e e e e e e e i 25
1.8: COLUMN CAS LATENCY ----enmmmmmeccmcmeccoecmcmeccecseemesseesmec—eesees—ee——se——=——————————— 26
1.8.1: COLUMN CAS LATENCY CLOCK BUFFER --=---mnsmnmmmmmmmmmmmmmmcmmcmm e memmmmmens 27
1.8.2: COLUMN CAS LATENCY FOR BITS 1:0 --=--=-nmenmmmmmmecmecmmmemeeeeeee—ee e eeeeee—-- 28
1.8.2.1: MULTIPLEXER WITH LATCH 3---emmmmemmmmmcmmmcm e mmcmmmcm e e mmm e e e e 29
1.8.2.2: MULTIPLEXER WITH LATCH 4---mmmmmmmmmmem e e e e e e e e 30
1.8.2.37 LATCH 2 mmmmmmmmm e e 31
1.8.2.4: D FLIP FLOP 6---nnmmmmmmmmmmmccecmecmecmocmeceeececeesmes—ec—ee—eee—e=——————————————— 32
1.8.2.5: D FLIP FLOP WITH LOAD 7 -----mmmmmmmmmmmmmammmeeeemeemmeee e mee e e mee e eee 33
1.8.3: COLUMN CAS LATENCY FOR BIT 2-=-=cmecmmmmmmcmmcmmcccccmecccccmmm e e e e e e mmmm - 34
1.8.3.1: MULTIPLEXER WITH LATCH 5----nnemmmmmmmmmcmmm o mmmcmc e e e mmm e mm e e 35
1.8.4: COLUMN CAS LATENCY FOR BITS 9:3 =--emmmmmmmmmmmmemmcmm e e e e e 36
1.8.4.1: MULTIPLEXER WITH LATCH 6 ====ceccccmmmcccccccccccccccc e s e s e s e e e e e - 37
1.8.5: COLUMN CAS LATENCY FOR BIT 11=-nsencmmmmmmnmmmmmm e mmmcm e e e e e mm e 38
1.8.5.1: MULTIPLEXER WITH LATCH 7 ==--emmmmmmmmmmcmecmmecmm e mecme e me e e e 39
1.8.6: COLUMN CAS LATENCY FOR BIT 10 =-=--semenmmmmmmmmemecmeme e memee e memea e maeea- 40
1.8.6.1: MULTIPLEXER WITH LATCH 8 ------ 41
1.9: COLUMN ADDRESS BUFFER FOR ONE BANK ----ccccmmmmmmmmmm e meeeemm e e e e s 42
1.10: COLUMN ADDRESS PATH FOR ONE BANK =--cccccccmmmmccccccccecacc e e eeea e mmm—a—- 43
110.1: COLUMN ADDRESS LATCHES FOR ONE BANK ====ccmmmmmmem e 44
I 0 I T I ) 0 o S S 45
1.10.2: COLUMN BLOCK SELECT-=-====mmmmmmmmmmmmmmmmeccmmcmmmcccmmmmmcc e e e e mmmm e m - 46
1.10.3: COLUMN PREDECODERS FOR ONE BANK ==c-scemmmmmmemem e 47
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110.3.1: COLUMN PREDECODER FOR ADDRESS A2,A3 AND A4 -----mmmemmmmmmmmeeeeee 48
1.10.3.2: COLUMN PREDECODER FOR ADDRESS A5,A6,A7,A8 AND A9 -------------- 49
110.4: COLUMN BLOCK SELECT INVERTERS ------===msmm e 50
1.10.5: COLUMN REDUNDANCY FOR ONE BANK ---====mmmmmm oo eeeeeee 51
110.51: COLUMN REDUNDANT ACCESS DRIVERS -=--=-=mmnmmmmmmmmmemmmmm e e mmmean 52
1.10.5.5: COLUMN REDUNDANT FOR 3 BLOCKS (1/8 BANK)---==-==snnmmesmmmmmmcmnnaes 53
110.5.5.1: COLUMN REDUNDANT BUFFER ----senemnmmcmemmcececmocme e e mmme e e 54
110.5.5.2: COLUMN REDUNDANT FUSES -----mmmmmmmmmmmmmcmmcecme e mec e e me e e 55
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1.10.5.5.2.3: FUSE CELL 2 =mmmnmmmmmmmmmmmmmmm oo oo mm e mm e e e ee s mm e e e e e e 58

111: REFRESH COUNTER ----nmmmmmmmmm oo e o e e e o e 59
141.1: D FLIP FLOP 8 =--memmemmecmceeeccccccccmccmccmccmeceeeeeeeecsecmeemeemes—eeeeee——=——————— 60
112: ROW ADDRESS MULTIPLEXER --=--=ssnsenssenmmnsmnnmenmenssesmmssmnsmesmes—e=m-=——————————— 61
112.1: MUX WITH LATCH Q---mmmmmmmmmmmmcecmocmeccec o me e cemme e me s e e e me e e e e mm e 62

TR 2 2 T o = 63
113: ROW ADDRESS LATCHES ----s-nmmnsmnmmcmmncsecsecseeececmec—eeesec—ee——ee——=————————————— 64
1 B 3 - o 65
TR T T o = 66
TR < T 1 o [l 67
TR 30 O - o3 68
114: ROW ADDRESS BUFFER FOR ONE BANK -----senmecmmmmeceemecmcceceeecmecmemme e 69
1.15: ROW ADDRESS PATH FOR ONE BANK ---=--semmmmmmmmem oo 70
115.1: ROW ADDRESS PREDECODERS AND LATCHES FOR ONE BANK -----cenemmnn-- 71
115.1.1: ROW ADDRESS PREDECODERS ENABLE ----=-nmmnmmmmmmmmmm e e e coeas 72
115111 DELAY --mmmmmmm e 73
115.1.2: ROW ADDRESS A[1:0] PREDECODER AND LATCH--=--=snmmmmmmmmmemmmmeeees 74
115.1.2.1: MUX WITH LATCH 10 =m--mmnmmmmemmeecmecmccmecccecmecmeeceecmeeseeeeessee—eec—ee——-- 75
1.15.1.3: ROW ADDRESS A[4:2] PREDECODER AND LATCH 2 ------mmmmmmmmmmmeeeeeeeee 76

T L0 T T 1 1o I 77
115.1.4: ROW ADDRESS A[8:5] PREDECODER AND LATCH ---=--==mnmmmmmmmmmeenes 78
1.15.1.5: ROW ADDRESS A[12:9] PREDECODERS AND LATCHES ----======nnnmmeaana-- 79
115.2: ROW ACCESS FOR ONE BANK ---eeemmmmmmmmeneaaes 80
115.2.1: REDUNDANT INDICATOR FOR ONE SEGMENT =--=--snnemmmmmmmmmmmmmncmmemees 81
115.2.2: ROW ACCESS FOR ONE SEGMENT-TYPE1 =--=-nnsenmmmmmmmmmmmnmncmccmmmmnas 82
115.2.2.1: MAIN WL DRIVER FOR WITH REDUNDANT FOR ONE SEGMENT --------- 83
115.2.2.11: MAIN WL DRIVER FOR 8 MWL ----enmemmmmmencecmecmecmecmeneeeeec e e eeee- 84
1.15.2.2.1.2: REDUNDANT MAIN WL DRIVER ---=-====ssemmmmcceemm oo 85
115.2.2.1.3: ROW REDUNDANT SELECT ----nsenmmemmemmmmmmmecmecmecmecmeemeeeeeeec e eane 86
115.2.2.1.4: ROW BLOCK ENABLE 3 ----e-nsenmenmecmmccecmecmecseeeceeseemee—ee——————————— 87
115.2.2.1.5: ROW BLOCK CONTROL 2 =-cemememmmmmcemocemcceceemec e mem e e e e e e e e 88
115.2.2.1.51: LEVEL SHIFTER 1-s-nsemnmmmmcmecmecmecmececcceeeeceecmeemeemeeeeeeeeeec————-- 89
115.2.2.2: ROW REDUNDANT DECODER FOR ONE BLOCK --=--==n=smnsmmmmnmmnnmnnannn 90
115.2.2.2.1: MULTIPLEXER 5 =--nseesemsmmncmnmmnmmmmmnsmnmesmemmmsmmsmmsmes=mse—e=ee=——=————— 91
115.2.2.2.2: FUSE CELL 3 -=m-nmmnmmmmmamecmecmecsecccecsecmecseeceecmes—ee———e—e=—ee——————————— 92
115.2.2.2.3: MULTIPLEXER 6 --=--n-nnsenmmnmensmncmecmecmcn=meesecmee—-e———=—-=————————————————— 93
115.2.2.2.4: MULTIPLEXER 7-=--nsnnsmnmmnmmnmmnnmanmmmmmnmmnsmmsmmnmmmmmnmm=mesmms——n——=————- 94
115.2.3: ROW ACCESS FOR ONE SEGMENT-TYPE2 ---=-nsmnmmmmmmmmmmmmmmmcmm e mmmemees 95
1.15.3: XPLUS GENERATOR FOR ONE BANK ---===--mcemmmmm oo 96
115.31: X PLUS GENERATOR------mnsmmmmmmmmmmmnmmammmcmmaemmemmeeeemmemeeemas e mm e eeemeee 97
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1.15.3.1.1: LEVEL SHIFTER 2--==mmmmmmmmmmmmm oo 98
1.15.4: WORDLINE ACCESS FOR ONE BANK-=-===-=-mmemm oo e e 99
1.15.4.1: X PLUS DRIVER ---==mmm oo 99

1.15.4.2: WORDLINE DRIVERS FOR ONE SIDE OF BLOCK -
WITH UNUSED WORDLINES =---nemmmmmmmemmemmmmme e mmmce e me e e me e e 100
115.4.2.1: WL DRIVER ==--nsmmmmmmcmmmcmmocmcoceeaceeeceeeceeaeemasemaeemesseess—ese———————————— 101
115.4.3: WORDLINE DRIVERS FOR ONE SIDE OF BLOCK--------- 102
115.5: ROW BLOCK DETECTOR FOR LOCAL DATA ----smnmmmmmmmmmmmmmmmmmmmmmmm e e 103
1.16: CLOCK AND RESET BUFFERS-----===-mmmm oo 104
2.0: DATA OUTPUT PATH ---=-smmmmmmmmmm oo m e e 106
21: DATA SENSING FOR ONE BANK-=---nsmmnmmnmmnmmcmmcmmcmencemeaeenmeemeemmeemeemaemeeeaae- 107
2.1.1: DATA SENSING FOR ONE LOGICAL BLOCK -=--snnmmmmmmmmmmmmmcmm e e e 108
2111 SENSE AMPLIFIER =--=-nmnnmmmmmmmmmm s oo oo e e e oo e e 109
2.2: LDL ACCESS FOR ONE BANK =---cneecmmcmemmcemecmccmccceececmeemeceeee e meemeeeee e 110
2.2.1: LDL ACCESS FOR 1/8 OF BANK =---nmncemmcmmmmmmmmmmccmmmmmmm e mmm e e e m e e e 111
2.21.1: LDL ACCESS CELL FOR LOGICAL BLOCKS ---=-nmnmmnmmnmemmnmecmeamemaea——a- 112
2.3: LOCAL DATA PATH FOR ONE BANK ----sccmmmmmcmmmcmmcmeccecmeceeeceeemeec e me e e 13
2.31: LOCAL DATA PATH FOR 8 PAIR OF DB ----s--semmmeesecmecmecmecmccsceeeeeee—ec——————— 114
2.31.1: LOCAL DATA PATH FOR ONE PAIR OF DB =--s-esmmemmemnmmmmmmmmamnnee- ----115
2.31.1.1: EXCLUSIVE NOR GATE -=---ensmnmmmmmmcecmecmecmeeececmecmeeeeeeeesmes—en————————— 116
2.3.1.1.2: DATA BUS WRITE DRIVER -----seemeenmenmecmceececmeemeee e e eeee e mee—eee————— 17
2.311.3: DATA BUS READ DRIVER =--=-ensemsmmnmmnmmcmmanmonmmcmacmeemeemae e me e e 118
2.31.1.4: READ AMPLIFIER =--s--emmmnmecmecmecmecmccseeeeeceeesecsee—ee—ee———e————————————— 119
2.31.2: MULTIBIT COMPARATOR ------mcemmmemmccmeem e e e 120
2.31.2.1: MULTIBIT COMPARATOR CELL =--=nnnemnmmmmmnmmnmmnmmnmmnmeeme e e e mmm e e 121
2.31.211: D FLIP FLOP 9 =me-mmmmmemee oo mecme e e e e e e e e 122
2.31.2.2: MBT COMPARATOR CELL - SECOND STAGE ------nsenmmmmmmmnmmmemnmmnmaae- 123
2.4: DATA READ MULTIPLEXER ----seesmmsmmccmnmmnmecmecmeeeeeee e meemeemeeeeaeeeeeeeeasmeemae= 124
2.41: READ MULTIPLEXERS WITH LATCH --=--enmmnmecmmmecmccececceccecmecmee e e e e e 125
2.41.1: MULTIPLEXER WITH LATCH 12 -----mmmmmmmmmmmm e 126
2.4.2: READ MULTIPLEXER 2 -=--neeseemmmcmmanmecmecscecmecmecmme—mecees—eeeees——ee——=———————— 127
2.4.21: MULTIPLEXER 8 -=--nsensenmmmmmcsecmmcmensmecmecmee—eee—ee—e=——=——————=——=——————————— 128
2.4.3: DATA LATCH BLOCK 1 ===-==mmmmmmmmmmcme e c e e e m e e 129
30T Y- 7 N o 5 R 130
2.4.4: DATA LATCH BLOCK 2---=-nnsmnmemmecmecmenmeemecmeceeceec—eeeeeceee—eee——=—————————— 131
2.4.41: DATA LATCH 2 -----mmmmmmmmm e e e 132
2.4.5: READ MULTIPLEXER 2 -----eeneenmecmmacmecmecscecmecmeesmacmee—eecees—es———e——=————————— 133
2.4.51: MULTIPLEXER Q -s--eesemcmecmecmecsceececsecmee—esececsee—ee——=e———————————————————— 134
2.4.6: READ MULTIPLEXER 3 =======cmmemmmmoccmm oo ccmm e e e e 135
2.5: DATA READ DRIVERS BLOCK-=-=-n=snzmmnmmnmmmnmmnmmnmacmmnmenmeemaemeeeeee e meeeeeeeae 136
2.5.1: DATA READ DRIVER -se-seeemecenmecmecscececmecmecseeeeeeeeesee—ee—ee——=————————————— 137
2.6: DATA LATCHES BLOCK---=mmmnsmmmmcmmmcmmeccmeeacemcccemee e meeemeee e —ee e —ee e —e—————- 138
2.6.1: DATA LATCHES -----nsenmmmmmcmecmmccccceceec oo mecseceeeeeeeseceecsee—ee——e————————————— 139
2.7: FIRST STAGE SERIALIZER BLOCK =-----snnsmnsmcmenmenncecsecmeemenceesee—ee———————————— 140
2.71: FIRST STAGE SERIALIZER-----nssnssmsmmnmmnmmnmmnmmnemaeeeemanmmmmmammeemaeeeeeammeemnne 141
3 2 T R - o1 5 e 142
2.8: DATA OUTPUT SECOND STAGE SERIALIZER BLOCK-=-==sn=smnmmmmmmmmmnmmmmmnmmmmannes 143
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2.8.1: DATA OUTPUT SECOND STAGE SERIALIZER -=--=--nsenmeemmnmmncanmmcmmnmae e manes 144
2.8.11: LEVEL SHIFTER 3 -----mecmecmecmcececcecsecmecsecseeeceececsee—ee—ee———————————————— 145
2.9: DATA OUTPUT BUFFER BLOCK -======cmmmmmemcccmmmm e cccom e eeee 146
2.9.1: DATA OUTPUT BUFFER -----emnmmmecmecmocmccmceececceececmecmecseeeeaeeeeeeeceemeeeen-- 147
2.9.11: CONTROLLED NAND2 TYPE3 ----ensensmmnsenmmcsmnnmecmecsmneseemec——ee——=———————— 148
2.91.2: CONTROLLED NAND2 TYPE1 -----===mcemmmmcmmmm oo 149
2.9.1.3: CONTROLLED NAND2 TYPE 2 -=--n-ensmmmmnmmcmmecmmcmeeccecmeeeeecmeeeeeeeeeenae- 150
2.9.1.4: CONTROLLED NOR2 TYPE 2 ----senmeemecmcececcecsecmecmecsee—ee—ee——e—e———————— 151
2.91.5: CONTROLLED NOR2 TYPE 3 =----ensemmmmmmmmmcmeceeecmemecmeemeemm e e e e e e 152
2.9.1.6: CONTROLLED NOR2 TYPE 1 =---seemeemmmceemecmecmecmecmecmeeeee e e e e e 153
2.9.2: BUFFER ---secmecmccmcccccccecsecsccsceccecsecsee—ec—eseeee—ee—e=——=———=——=——=————————————————— 154
3.0: CONTROL PATH =-=semsmmmmmmmmmmmmmmmmcsmommmocememmeemeeeeasmeeemmemaeemeeemeemeemm e e 156
3.1: COMMAND PATH---nnmmsmmmmmmmmmmmmmmcmeaeeeeeeeec e —ee—ee—eeeesees—e=—e=———————————————————— 157
3.1.1: COMMAND BUFFERS----=-nnsnnmmnmmnmmmnmanmmnnmanmmnmmneeeemme—eee—esmes=mn=—e=——=———————— 158
3.1.2: COMMAND LATENCY =--se-semnmmnmensecmecmessmecsecsesesee—e=———=—-=————————————————————— 159
3.1.21: COMMAND ADDITIVE LATENCY --sensemmmmmemmmemececcec e mmmmeemee e e eaemee e 160
3.1.2.1.1: MULTIPLEXER 10 =---nsenmmcmmcmmcmmececeecmecmecseeseeeeeeeec—ee————————————————— 161
3.1.21.2: D FLIP FLOP 10 -=-=====mmmmmmmmcmmmemmccccoeee e e mm e e e e 162
3.1.2.1.3: LATCH WITH LOAD 13 =---eemeemmmcmmcmecmocmecccecmecmeeemeemeeme e e e e e e 163
3.1.2.1.4: D FLIP FLOP 11 WITH LOAD-----=mmnmeemmmmmcmecmecmeemceeeecmeemeeeeeeeee e eeee 164
3.1.21.5: D FLIP FLOP 12 WITH LOAD ---=-===mmmmmmmme e ccmemm e 165
3.1.2.1.6: D FLIP FLOP 13 m-cmcmmmmmemecmecmocmccmccccc e eec e e eeceeeeeeeeeeeeeeesmeeeeeee 167
3.1.3: REFRESH, PRECHARGE AND MODE REGISTER COMMAND DECODER -------- 168
3 T A - o K 169
e e 7 1 0 5 1 [ 170
3 TR T T ) = - 171
T 30 R ) = -\ 172
3.1.3.5: DELAY 5 --mecmecmmccmecmocmccmecccecsecsecseessecsec—es—eesees—es—es——es—e=—es———————————- 173
3.1.4: READ/WRITE COMMAND DECODER -----=smnmmmmmmmmmmmmnmm e mmamm e me e mm e ene 174
3.1.41: COMMAND DECODER CELL 1 =-=e-sensemccmeccesccmecceseemecceeee—eceec—e——————— 175
3.1.5: PARTIAL COMMAND DECODER -----senmemsmmmsmnmeneamacmeneeae e meeemaemeemeemene e 176
3.1.51: COMMAND DECODER CELL 1 ==--mmmmmmmmmmmmmmcmmcme e mememme e me e me e mmeee 177
3.1.5.2: COMMAND DECODER CELL 2 ==-neemmmemmmemceeccemcc e e e e e 178
3.1.5.3: BANK ACTIVE BUFFER -----mcnnmmmmcmecmmcmecmcceeeceeeeceeameemeeeeeeee e eeneane 179
3.1.6: ACCESS, MODE REGISTER SET AND REFRESH COMMAND --=--=-ncemnmnmannanns 180
3.1.6.1: COMMAND DECODER CELL 6 =--==snmnmmmmmmmammnmanmmnmmammnmmamaeeas e manmans 181
3.1.7: WRITE COMMAND AND CLOCKS GENERATOR----=-=mnsmmmmmmmmmmmmmmmmmcmmmmmmns 182
3.1.71: WRITE WITH CAS LATENCY ----senmmmmmcmecmecmecceceecmecsee—eeeeeeee——————————— 183
3.1.7.2: COMMAND DECODER CELL 5 ==-==snnmmnmmmmmnmmnnmanmmcmmcmmaecan e mmemm e e 184
3.1.7.3: COMMAND DECODER CELL 8 -=--=mnnmmmmmmmmnmmcmmcmenmmaceecmecmeeemee e e eeees 185
3.1.7.4: COMMAND DECODER CELL 3 -=m-nmensmmmmmmmmmeemecmmameeemeemee e e e e e eee 186
3.1.8: WRITE AND READ COMMAND WITH BURST----=nnmmmmmmmnnmmnmmmmmnmmmnmanmmmmmnes 189
3.1.8.1: LATCH 16 =m-nmmmmmmcmecmecmccceceecmecmecceceecsecseseeecees—ec—es—ec——=—————————————— 190
3.1.8.2: DFLIP FLOP 14 ~----mmmmmmmemm e e 191
3.1.91: COMMAND DECODER CELL 4 -=-enmmmmmmmmmmmccmcmecmccemec e mm e me s e e e e 192
3.2: REFRESH CONTROL ---nmmnmecmemmeecececeecmecmecseceeceeeseeseesee—es——ee————————————————— 193
3.21: REFRESH CLOCK GENERATOR ---====msmmmmmcmmmmm e ccee e e e 194
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7 T R 0 ) = 195
3.2.1.2: DELAY 7 =me-mecesecmccmccccecmecscecsecsecsessses—es=eesses—es=—ee—e=——=———=——=——————————— 196
3 T TR 0 = 197
3 1 0 = -\ 198
3.21.5: DELAY 10 -=--nsensmcmecmecmecmeesmeseesecsec—ee—ee—ee=—ee—e=—e=——=——=————————=——=————— 199
320 T 0] =1 -\ 0 200
e T (R 0] =] -\ 2 201
3.2.2: BANK DECODER FOR ROW ----cemmemmceemecsecmecmceseeeeee—eesee—ee——e—————————————— 202
3.2.3: BANK SELF REFRESH CONTROL =--nsensmmsmmmmnmmnmmnmmnmmamanmmmmmmmem e em e mmmmm e 203
3.2.4: BANK REFRESH ENABLE ------nnsmmmmmmmenmemmcseeemeameceeeceeemee—eeemes—ee—ee————— 204
3.2.4.1: DELAY 13 =secmecmeececcecsecsecsecmecsecseeseee—ecsec—ee—ee—es—es—ee——=—————————————— 205
3.2.5: ROW BANK ACTIVE =---enmmmmmmmmcmeccocmmmmecmecmcaeeeeeeeeecmeemeeeeeeeeeeeeeemeemeees 206
3.2.6: ROW BANK ENABLE =----nnmmccemmmcmecceccec o mcceeeccecmecmec—eeeeeesesmee—ese—ee————— 207
3.2.7: BANK ACTIVE DETECTOR ---====mmmmmmem oo 208
3 R 0 ) = 1\ T . 209
T TR 0 1 =7 1 210
3.31: DML REGISTERS -=---nsmnsmmmmmmnmmmmmmmemmcmmmammaemmeeeaeemaeeesemeeemme—mes—ene—ene————— 211
T 2 1 R - (03 212
3.3.1.2: D FLIP FLOP 15 =m---meeecmecmecmecmccsccccceeccecsec—ecseeeeeeeec—es—ee—————————————— 213
3.3.2: BLOCK LDM MUTIPLEXERS ---=nnnmmnsmmnmmnmmnmmnmmmnmmnemmmmmmmmmmmmmem e mmmmmmas 214
3.3.21: INVERTER 1 -=secmecmccmmmcccccccccmecmececceeececeecsessee—ec—eeeeee—ec——=—————————— 215
3.3.2.2: 4:1 MULTIPLEXER WITH LATCH 13 -=se-eenmenmemmecmecmeecmecmeneecmeeeeeeeeee- 216
3.3.2.3: 2:1 MULTIPLEXER WITH LATCH 14 ------mmmmmmmmmmm e 217
3.3.2.4: 2:1 MULTIPLEXER WITH LATCH 15 -=-enseenmmnmmnmmnmmemecmecmmemeemecmeac e eaas 218
3.3.3: LDM DESERIALIZER ----s-nemnmecmecmmecmecmeceecsecseeeeecmec—eee—e=—ee————————————————— 219
3.4: READ/WRITE CONTROL-====mmmmmmmmcmmmmmm oo mmm e e 220
3.41: READ LATENCY---nnmnnmmnmmmanmmcmmameameececeecmeemee—ee—eeeeee—es—e=——=——=——————————— 221
3.411: LEVEL SHIFTER 4 --me-neecmecmecmecceccccmeceecececccsecmec—eeeeeeeee—ee——————————— 222
3.4.2: DATA WRITE CLOCK---=mnmmmmmmmmmmmmammmmc e meca e me e eemea e me e e —ae e —e————e——————- 223
3.4.2.1: D FLIP FLOP 16--mnmmnmmmmmmmmmmm e e e e e e e e 224
3.4.2.2: DELAY 15-mnnsmnmmnmenmmcmcnmcceceeemeemee—ee—eeeessee—e=—e=——=—————————=——=——=——————— 225
3.4.2.3: D FLIP FLOP 17 =-eeeemmmmmcmmcmccmeoc e o e e e mm e e e e e e e e e 226
3.4.2.4: DELAY 16-mnnmmnmmmmmmmmmmmecomecmecmecmecsee=eeceeeses—es—ee—es—es=—se—e=—e=————————— 227
3.4.3: GLOBAL DATA WRITE AND READ CONTROL----=mnmnmmmmmmmnmmmnmmammammmmamanana- 228
30 B 0 A 0 = 7 229
3.4.4: WRITE CAS LATENCY ----neenmmcmmcmocmocmecceceecmeeeeecmee—eeeeecsee——ee——=——————————— 230
3.4.41: MUX WITH LATCH 16 =---senmmnmecmemmecccecmecsecmecseceeeececeee—ec———————————————— 231
3.4.4.2: LATCH 18 =menmmmmmmmecmoccoccocmccccc oo mececeeec e eee—eeeesees—ee——e——————————— 232
3.4.4.3: D FLIP FLOP 18 -=---memsmecmmcmecccccmocmecececmecseecsecsee—eeeses—es——ec—ec——————————— 233
3.4.4.4: LATCH 19 mmmemmmmmmmmeo oo e e e o e e e m e e e e e e e 234
3.4.5: READ CAS LATENCY-r-nsmnsmmnmmmmmnmanmmmmmnecanmmemmeeeaemeemeeemsmes—eceee———e——————- 235
3.4.51: LEVEL SHIFTERS =----nmemmmmmmmmecmecmecmecsecceccecsecsessee—es—eeeeee—ee————————— 236
3.4.5.2: READ LATENCY PART A----mmmmmmmmmmmccme e e 237
3.4.5.21: D FLIP FLOP 19---nnmmmmmmeceemocmocmccmcccceecceecesmeemeemeeeeeeeeeeeeaseee——s 238
3.4.5.2.2: D FLIP FLOP 20------=smnmmnmmnmmmmmmecmecmecmecsee=eeceee—ec—e=————————————————— 239
3.4.5.2.3: DELAY 18---nmmnsmnmmmmcmmmememeameceemeemecee—ee—eeee—ee—es—ee—s————————————————— 240
3.4.5.3: READ LATENCY PART Br--eenmmememmmmmocmmcmccmccceccecmecmeeceee e mmeme e e 241
3.4.5.4: LEVEL SHIFTER 5---s-mnnmmmmmmmmmmmnmmammmememmmmmcemm mm e mm e e e e e e e 242
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3.5: LOCAL DATA CONTROL =ssecccmmmmmmmmmocccccccceccscsesssseesee———————————sssssssssssseee==== 243
3.5.1: READ AMPLIFIER ENABLE------smmmmmmmmm e e e e mmmmmmmmm e e 244
B e T N 0 ] -\ e RS 245
3.5.2: READ AMPLIFIER CONTROL-=ccccmmmmeeeecccecceeeeeeeeeecceccceeees e e aae 246
3.5.2.1: NOT GATE TYPE 3----mmmmmmmmmmeeeeeeeemee e mmmmmm e e e e 247
3.5.3: LOCAL READ ENABLE BLOCKS -======cmccmeccmeeenmememeeee e e e e e e e e e e 248
3.5.3.1: LOCAL READ ENABLE BLOCK--===sssemmmmmamae e e e ecececceeecceee e ———— 249
3.5.3.1.1: DELAY 20-----===-mmmmmmeme e 250
3.5.3.1.2: DELAY 21 =-sssccecccmmcmccmmneeeeeeeeeeeeeessssssssssssseeessssmmm—====———————————— 251
R T T I T ] I\ 252
3.5.4: LOCAL WRITE DRIVERS --semmnnmmmmmmm e m e e e e e e e 253
3.5.5: LOCAL READ/WRITE DECODER-=====ssssuauunnnaaaaaaaaaaaaaaeeeeeeeeenannnnnn—————— 254
3.5.6: LOCAL DATA ACCESS CONTROL---sssemmmmmmmaaaemeemmmeccccccccccceeeeee s e 255
3.5.6.1: LOCAL DATA PATH CONTROL CELL-=======sseemmmmmmnnnmm e e e 256
3.5.7: LOCAL DATA ACCESS CONTROL FOR ONE BANK -----ccecmmmmmmmmmmceeeeeeeeees 257
3.5.7.1: BLOCK CONTROL SELECT CELL =-----mmmmemmmm e 258
3.5.8: DATA PATH CONTROL BY ADDRESS 0 AND 1---sseeemmmmmmmmmmmmnnnnnaaaa————————— 259
3.5.9: LOCAL DATA BUS READ -------ccmeecccicccccceeeeeeeeececcccceeses s s s s e eeee——————— 260
3.5.10: LOCAL DATA READ CONTROL --===seemmmmmmmmmmm e e e e e e e e e 261
3.5.11: LOCAL DATA READ ENABLE ---======ccmcemmmm e 262
3.5.12: LOCAL READ CLOCK-====mmmeeaeeeeceeccccccccececeseessss s e s e s eeeee—- 263
3.5.12.1: DELAY 23 =-mmmmmmmmmm oo mmmmmmmmmmmmmmmmmmmmmm—————— 264
3.5.12.2: DELAY 24-----mmmmmmemmmmmmmmmm e m e e —————————————————————————— 265
3.5.12.3: DELAY 25-cccnnacmeoemecceeeeeecieiceeeseee—eeeeeeeeeessssssssssesssssss===—————————- 266
3.6: BANK ADDRESS BUFFERS ---=====-mmmmmmeeeeeeeeeee e mmmmmmmm e e e e e e e e 267
3.7: POWER UP --smemmmmmmmmm e e e 268
3.8: RESET BUFFER ==ncccocmmeemeeeeeeeeiiee e eccccccccceeeeseseseeessee————————ee————e——- 269
Standard Cell-===mmmmmmmmmm e e em e sm e emm e smsesm e mm e e mme e mm e —————— 270
Appendix: Signal Description--========mmcmmmmmmme e 271
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Manufacturer Part No.
Device Type 1

1.0 Address Path

The Manufacturer Part No. has 16 address pins including A0-A13, bank address pins BAO and
BA1. This device uses a x8 configuration so A0 — A13 are used for the row addressing and A0 — A9
are used for column addressing. The bank addresses BAO and BA1 determine which bank is used
to read, write or precharge and it is also used to access the Mode Register and Extended Mode
Register.

Address Buffers for all address pins (together with bank address pins) are shown in Figure 1.1. Next
buffered address ABJ[13:0] is latched in the address input register (Figure 1.6) and buffered bank
address BABJ[1:0] is latched in the circuits shown in Figure 1.5. The Address Input Multiplexer (Figure
1.4) and Bank Address Multiplexer (Figure 1.3) are used in test mode.

Column Address Path:

The column address signals are latched in successive registers and reach the output stage
dependant on the selectable Additive and CAS latency. The Column address latch with Additive
and CAS latency are presented in Figure 1.7 and Figure 1.8. Latched Column Address bit 0 and 1

(AYLA_O, AYLB_0, AYLA 1 and AYLB_1) are used in the datapath control of the sequence of burst
data.

The Column Address Path for one Bank is presented in Figure 1.10.

The column redundant circuitry of the chip provides 24 redundant Y access signals for every
1024 normal Y access signals.

Row Address Path:

The Address from address input register ~AR[13:0] is multiplexed (Figure 1.12) with the address
from the Refresh Counter (Figure 1.11).

The Row Address Path for one Bank is presented in Figure 1.15. Row address bits 0 to 13 are used
to address the Main Wordlines.

The row redundant circuitry provides 232 redundant WL for every 8192 normal WL.
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2.0 Data Output Path

This chapter contains information about the data flow from the memory cells to the data pin for
the x8 organized Manufacturer Part No.

The block diagram of the read data path is shown in Figure 2.0.

The read path starts with the amplifier data in the BL Sense Amplifiers (Figure 2.1) and next it
transfers four bits (for one pin) from the selected bitline LDLs to LDB through the LDL Access. (Figure
2.2). The Local Data Path for Read and Write is presented for one Bank in Figure 2.3. In Figure
2.4 (Data Read Multiplexer) the four bits for each data are multiplexed depending on the device
organization and which bank is chosen. The Global Read Data (GDLRA, GDLRB, GDLRC and
GDLRD) is driven (Figure 2.5) and saved in the Data Latches Block (Figure 2.6). Circuits in Figure
2.7 provide the first stage serializer of the read data where the four lines for each DQ pin (DRD_
A, DRD_B, DRD_C and DRD_D) are converted into two lines (DOUT02 and DOUT13) in series on
each line. Figure 2.8 shows the second stage serializer. The data is finally driven onto the pin using
the output driver in Figure 2.9. The size of pull up and pull down transistors can be adjusted by the
control buses (OBPU_CT[6:0] and OBPD_CT][6:0]) that enable additional transistors in parallel.
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3.0 Control Path

This chapter contains information about the partial control circuitry analyzed on the Manufacturer
Part No.

The main blocks in this chapter are:

* Command Path (Figure 3.1)

* Refresh Control (Figure 3.2)

» Data Mask Path (Figure 3.3)

* Read and Write Control (Figure 3.4)
* Local Data Control (Figure 3.5)
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Signal Name Description

AM13:0] Addres Pins

_A_DP[0] Address bit 0 for Data Path control

_A_DP[:0] Addess 0 and 1 for Data, Bits 1to 0

_A_DP[] Address bit 1 for Data Path control

_A_DP[11] Address bit 11 for Data Path control
A_RSH[12:0] Address from Refresh Counter, Bits 13to 0

_A RSH11_EM Address bit 11 from Refresh Counter enahle signal, Active Low
_A RSH1Z2_EM Address bit 12 from Refresh Counter enable signal, Active Low
A_TST_EM Address Test Enbale signal

AD1_CT[3:0] Address 0 and 1 Data Caontrol, Bits 3to ()
A13_EN Address bir 12 Enahle signal

A13_TST Address bit 132 Test signa

AB[13:0] Address Buffered, Bits 1310 0

ABL[11:0] Address Buffered and Latched Bus, Active Low
_ABL[11:0] Address Buffered and Latched Bus, Active Low
AZ_ME_RH Access, MES and Refrsesh Command
ACC_BST Access with Burst

ADR_CHK Address Clock

ADR_CKB Address Clock

ADR_CKB[11:0] Address Clock Bits 11ta

_ADR_CKB[11:0] Address Clock, Bits 11 to 0, Active Low
_ADR_EM Address Enahble signal, active LOW
_ADR_RSTB[13:0] Address Reset, active LOW, Bits 1310 0
AlB_CF Address Input Buffer configuration signal
_AIB_EN Address Input Buffer enahle signal, active LOW
AL[E:1] Additive Latency, Bits 5to 1

ALOGT Additive Latency 0,6, 7

ALZ345 Additive Latency 2. 3. 4 5

AL34 Additive Latency 3, 4

AL45 Additive Latency 4, 5

_AMY_BA_SEL Any Bank Select signal, active LOW

AP[13:0] Input Address after Protection, Bits 1310 0
AP_T[3:0] Test Address, Bits 3to 0

AR_ALTT1:0] Row Address with Additive Latency, Bits 11to 0
ARMOZ_[13:0] Multiplexed Row Address for Banks 0 and 2 Bits from 1310 0
ARM13_[13:0] Multiplexed Row Address for Banks 1 and 3 Bits from 1310 0
AXD1_RST Fow Address bits 0 and 1, reset signal
AX11_9 TET Fow Address bits 8,10 and 11 test signal
AXA_TAT Fow Address hit 5 test signal

AXG_TAT Fow Address hit 6 test signal

AXT TST Row Address hit 7 test signal

AXB TST Row Address bit & test signal

AXD TST Row Address bit 8 test signal

AX12_TST Fow Address hit 12 test signal

AXA13_TST Row Address hit 13 test signal

AKZ_CF Row Address bit 2 Configuration signal
AX3_CF Fow Address bit 3 Configuration signal

A¥d CF Fow Address hit 4 Configuration signal
AYLB[9:2] Column Address Buffered, Bits 9 to 2
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Signal Name Description

AYL[9:Z] Column Address Latched, Bits @ to 2
BA[1:0] Bank Address Pins

BA ACT[3:0] Bank Active, Bits 3to 0

BA LT[Z] Bank Address with Latency, Bit 2

BA PRE[3:0] Bank Precharge, Bits 310 0

BA R_EM[3:0] Bank Row Enable, Bits 3to

BAD _CF Bank Address bit 0 Configuration signal
BA1_CF Bank Address hit 1 Configuration signal
BAZ CF Bank Address bit 2 Configuration signal
BA3 CF Bank Address bit 3 Configuration signal
BAD3 ACT Bank 0 and 3 Active Command
BADZ_ACT Bank 1 and 2 Active Command
BA4T_DIZ Bank Address Disahble signal
_BAL_RST[Z:0] Bank Address Reset signal, active LOW
B3 _MNORSH Bank Selected and Mo Refresh

BRL4 Burst Length 4

_BST_RST Burst Reset signal, active LOW
CAL_LE Column Latch Enahble signal

CAS_ALA CAS with Additive Latency

CAS_ALB CAS with Additive Latency

CKE_RSH CKE or Refresh Command

CL[7:3] CAS Latency, Bits 7o 3

CL_CT[4:0] Column Contral, Bits 410 0

cL43 iCas Latency 4 or 3

CMD_CF Ccommand Configuration

CMD_CK command Clock

CMD_CEKB command Clock Buffered

CMD_EN command Enable

_CMD_RST Command Reset signal, active LOW
COL_CF[2:0] Column Configuration, Bits 2to 0
_COL_EN Column Enable signal, active LOW
CR_T3T Column Redundant Test signa
CS_ALA -5 with Additive Latency

DATAWR_CK Cata Write Clock

DBRE_T3T Data Bus Read Driver Test signal
DIB_CF Data Input Buffer Configuration signal
_DIB_EN Data Input Buffer Enahle signal, active LOW
OIM_CKA Cata Input Clock

_DIMN_RST Data Input Reset signal, active LOW
DO CK[15:0] Cata Cutput Clock, Bits 151ta 0

DO RST Data Cutput reset, active LOW
Do0Z_EM Data time 0 and 2 Qutput Enable signal
DO13_EN Data time 1 and 3 Output Enable signal
DOBE[15:0] Cata Cutput Buffer Enahle
DOFS_CKJ3:0] Data Qutput First Serializer Clock, Bits 3to 0
DOUTAC_CREJ7:0] Data Qutput A or C First Serializer Clock, Bits ¥ to 0
Daf7:o] Data Pin, Bits 710 0

_Dos_ 3 Data Cutput Select signal

DOBT_EM Data Buffer for Test Enable signal
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DWC_TST Cata Write Clock Test signal

_DWRCE_EM Data Write Clock Enahble signal, active LOW

GORD_EM zlobal Data Line Read Enable Signal

LBL_CE[7:0] izolumn Enable Bus for Logical Blocks, Bits 7 to 0

LBL_ZEL[7:0] Logical Block Select Bus, Bits 7o 0

LO_IMY Local Data Inversion signal

LORD _EM Local Data Read Enahble

LRD _EM[3:0] Local Read Enahle signal, Bits 3to0 0
WR_EM Local Write Enable

MBT_EM Multibit Test Enahle, active LOW

MBTC_CK Multibit Comparator Clock

_MBTC_RST Multibit Comparator Reset, Active LOW

QBPD_CTIGE:0] Cutput Buffer MMOS Transistor Control, Bits 6to 0

QCD_AM 2n Chip Driver Adjust Mode

QCD_AM_ALA QCD ADjust Mode, AL Applied

oCD_CT 2D Program Cantrol signal

PWR_LUP Power Up

F_CT Fow Path Control signal

_R_RST Row Reset signal, active LOW

RAS_ALA RAS with Additive Latency

RD_MWRE_AL Fead or Mo Write With Additive Latency

RD_WR_BST Fead or Write with Burst

RDAL_BAD3 Fead Commnad with Additive Latency for Bank 0 and 3

RDAL_BA1Z Read Commnad with Additive Latency for Bank 1 and 2

ROLT _CK Read Latency Clack

FOLT_IMD Faed Latency Indicator

READ_AL READ Command with Additive Latency

READ _LAT Fead Command with Latency

_REFRESH Fefresh Command, active LOW

ROW_ACT Fow Active

ROW _RST Fow Feset signal

RPRE_EM Fow Predecoder Enahle signal

RPRE_RST Fow Predecoder Reset signal

_RR_ACT Row Redundant Active signal, active LOW

RR_CT Row Redundant Control signal

RR_SEL Fow Redundant Select signal

R3H_CF Refresh Configuration

RSH_CK Fefresh Clock

RSH_CK_ER Fefresh Clock Enable

RSH_CKD Refresh Clock Delayed

RY _[23:0] FedundantY Access

TR3A[Z] Mode Reagister bit 12 reset signal

YoDI2 YOO Internal Voltage 2

WE_ALA WE with Additive Latency

WR_CHK Write Clock

WR_CT Write Control signal

WR_LAT CK Write Clock With Latency

WHR_LTA Write Command With Latency

WRE_MRD_ALA Write or Mo Read With Additive Latency
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WRE_RD_BST Write and Read Command with Burst

WRITE_ALA Write Command With Additive Latency

WRITE_CK Write Command Clock

WRL_CT Write Latency Contral

WELT_IMD Write Latency Indicator

XBL_EM Fow Block Enable signal, active LOWVY

¥[255:0] Y ACCESS
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