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Vcc 1.2V/1.8V/2.5V/3.3V E 1.2V C 1.8V/2.5V/3.3V
Vccaux 3.3V 3.3V
Vccio 1-2V1-5M-8V2 -5V

3.3V Bank

1.2Vv,1.5v,1.8V,2.5V,3.3V
Vccio Vcc
Vcc Vcecio 2.5V 2.5V
Vcc Vccaux Vccio 3.3V 3.3V
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* Power Up Vccio Vcc Vccaux
Vcc,Vecaux

J VCCIO JTAG JTAG
VCCIO
MachX0256 Bankl
MachX0640 Bank2
MachX01200 Bank5
MachX02280 Bank5

e E VCC =1.2V) (VCC=180r250r3.3V) VCC=
3.3V VCCAUX 25V VCC Minimum E
114V C 1.71V

3-1,Recommended Operating Conditions 3
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2.5V

1.71V

1)

Vccaux=3.3V

Vce=2.5V

Vccio=1.8V

Vcec Vceccaux
Vce Minimum

2.5V

1.14v

=3.3V
(Vccio

"/

2)

Vccaux=3.3V

Vcc,Vecio=1.2V

Vccaux 2.5V
Vccio Vcc Vccaux
Vcc Vceccaux

)
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[LOC][num]_PLL[T, C_IN PLL PLL 1/0 1200,2280
[LOC][num]_PLL[T, C]_FB PLL PLL I/O 1200,2280
PCLK][n]_[1:0] Global I/O
OPEN

[LOC] PLL (ULM LLM URM LRM

[T/C] T True C Complement P/N

[Edge] L Left) B (Bottom) R (Right) T (Top)

[Row/Column]

[A/B] 170 (PIC) I/0(PIO)
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. PLL T(True),C(Complement) T
C Userl/0

. 170

. PLL PLL
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. PLL
C Userl/O
. n_clki
n_clki n_clki
PLL n_clki
Tco
Tco
=]
D Q
CLEI PLL n_pllo >
—
D Q
n_clki
>
. PLL Secondury
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TMS

TAP

TCK

TAP

TDI

TDO

3-3. ispJTAG
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SCEEPN ActiveLow 5k-10KQ
TSALL Global Output Enable 170 Global OE
HDL Global OE
170 OK
GSRN Global RESET 1/0 /O Global RESET
OK
* GSRN
Distributed-Ram FF GSRN
GSRN
* GSRN Place & Route Report Device utilization summary

RST

— Signal RST is selected as Global Set/Reset
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MachXO 1/O Bank /0O
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VC Clo7:

_____n —

| Vecioz Vecior

GND

VCCIC

9] = (2]
& 2 ¢ z
2 2 =
i 1
| L
L 1
e e o | S
_ |11 Banko ** ! Bank 1

l GND GND

GND

Vccma VCCICu

|
GND GND

L

ccioz

' N .

GND

VCCIOQ

LA L

B e o ey S s e

GND

[ — _!___i

i —

I |1 Bank 0 |

Nl :

Il

| |MachX0256:

Il

L | |
ahD | | Bank 1 ;;!__ |
Vecor -—l—u ______ _:

o

GND

LatticeMachXO
Bank
MachX0256,640 PCI
MachX01200,2280
TopBank
MachX0256,640
MachX01200,2280 Bank
MachX01200,2280
50 LVDS

LVDS LVPECL

Mach256,640
Emulate

LVCMOSBUuffer
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MaxhX0256 MachX0640 MachX01200 MachX02280
I/0
LVTTL LVTTL LVTTL LVTTL
LVCMOS33 LVCMOS33 LVCMOS33 LVCMOS33
LVCMOS25 LVCMOS25 LVCMOS25 LVCMOS25
LVCMOS18 LVCMOS18 LVCMOS18 LVCMOS18
LVCMOS15 LVCMOS15 LVCMOS15 LVCMOS15
LVCMOS12 LVCMOS12 LVCMOS12 LVCMOS12
LVvDS 1 2 LVvVDS 1 2 PCI33 PCI33
LVPECL 1 2 LVPECL 1 2 LVDS 1 LVDS 1
BLVDS 1 2 BLVDS 1 2 LVPECL 1 LVPECL 1
RSDS 1 2 RSDS 1 2 BLVDS 1 BLVDS 1
RSDS 1 RSDS 1
Bank Bank Bank Bank
Bank Bank Bank Bank
PCI PCI33 PCI33 PCI33 PCI33
(TopBank (TopBank
Emulate Bank Bank Bank Bank
LVDS No No (LEFT,RIGTHBank ) (LEFT,RIGTHBank )
I/F LVCMOS

Emulate
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VCCIO (Typ.) _
Input Standard 33V [ 25V | 1.8V | 1.5V | 1.2V *  MachXO Mixed

Single Ended Interfaces VOItage

LVTTL v v v v v

LYCMOS33 v v v v v . LVCMOS18,LVCMOS15,PCI

LVCMOS25 v N N v v VCCIO I/F

LYCMOS18 v

LYCMOS15 v

LYCMOS12 v v v v v . I/E

PCH v

Differential Interfaces Designplanner

BLVDS?, LVDS?, LVPECL®, RSDS? | v | v \ v \ v \ v

1. Top Banks of MachXO1 200 and MachXC2280 devices only.
2. MachXC1200 and MachX 02280 devices only.
. LVCMOS18,LVCMOS15,PCI

Vccio

~Lattice
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Quiput Standard Drive Voo (TR

Single-ended Interfaces

LVTTL 4mé, BmA, 12md, 16mA 33
LVCKO533 4mA, 8mA, 12mA, 14ma 33
LVCKMOS25 4mA, 8mA, 12md, 14ma 25
LVCMOS18 4mA, BmA, 12mA, 14mA 18
LVCMOS15 4mA, BmA 1.5
LVCMOS12 2maA, 6mA 12
LWVCMOS33, Open Drain 4md, 8mA, 12mA, 14ma —_
LVCAO525, Open Drain 4mA, BmA, 12mA, 14mA —
LVCAO518, Open Drain 4mA, 8mA, 12md, 14ma —
LVCAOS15, Open Drain 4mA, BmA —
LVCAOS12, Open Drain 2maA, 6mA —
PClaz M/A EE]
Differential Interfaces

VD57 WA 25
BLVDS, RSDS® /A 25
LVPECL® WA 3.3

I/F
Vccio I/F
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Vin

Input/Output Vi Vo, Max.| Vgy Min. /l( T~
Standard Min. (V)| Max. (V) Min. (V) |Max. (V) (V) (V) p. (mA) (mA)
LVCMOS 3.3 0.3 0.8 2.0 3.6 04 | Vooio-04N 16,12,8,4 | 14,12, 8,4
02 [ Vegip-02 | ™I 01 A
0.4 2.4 16 -16
LVTTL 0.3 0.8 2.0 3.6 04 |[Vpgp-04| 12,84 12, -8, 4
0.2 Voo - 0.2 01 -0
LVCMOS 2.5 0.3 07 17 36 04 | Vecio-04 | 16.12.8,4 | -14.-12, -6, -4
0.2 Voo - 0.2 041 -0.1
MachXO DataSheet syslO Single-Ended DC Electrical Characteristics
LCHMXOs40
ml?ﬁl:sr FuE:IIilun Bank Fu?'.lclalon Diffarantial MaChXO I/F
WCCIOG [ WCCIo3 3
e . MachXO /O
J4 PLBA 3 T
B | PLeB | 3 c The average DC current drawn by 1/0s between GND connections, or between the last GND in an I/O
R . bank and the end of an I/0 bank, as shown in the logic signal connections table shall not exceed n *
8mA, where n is the number of I/Os between bank GND connections or between the last GND in a
Ks NG bank and the end of a bank.
Ka ne Bank GND 110 I/0 Bank GND I/0 Bank /O
LS PLI1OC 3 T
L4 PLI10D 3 c ( )x8mA
ME ({1
M4 | MO . MachX0640 256fpBGA
WES PLIIC 3 T
=T oo - 1/0 GND I/0 8mA >
VCCIOE | veoioa | 3 64mA 110 64mA
ECEREE BallNo.J4 1/O 16mA 7 48mA
GND GMDOICEZ 2
WCCIO2 | WCCIO2 2
P4 TMS 2 THS
Fz ({1

l\)l-achxd_Datasheet
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LRSI

] LVDS
(MachX01200,2280

Top,Bottom,Right,Left

I/O
PL2A,PL2B
Complementary

LVDS

LVDS

Floating
FAE

100Q2

RD = 100 chms
(£1%)

Design Planner
“LVDS25”
LVDS25E

LCMXO1200
Pin Ball Dual
Number | Function | Bank Function Diﬁﬁtial
1 PL2A 7 /T\
LVDS 2 PL2B 7 [ © \
3 PL3C 7 T
4 PL2D 7 E
T True,C i T
[3 VCCIO7 7
7 PLEA 7 T
100Q 8 PLEB 7 GSRN Ex
9 GND -
PuII-up 10 PL7C 7 T
11 PL7D 7 [
12 PLAC 7 \ T I
13 PL&D 7 \C/
_______________ -
1
1
1
1
1
|
|
|
|
|
|
|
|
|
|
|
I MachXO Device
[
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~.LVDS I/F

Pin

LVDS

LCMX0O1200

Ball
Function

Dual
Bank Function

Differential

LVDS LVDS LVDS 2 i

PL2A

T

PL2B

LVDS MachX01200,2280

PL3C

C
T
C

PL3D

LEFT,Right 50%

PL4B

VCCIO7

Differencial LVDS 1/0

PLBA

| = @ o o]

— I/O

PL&E

el e B | B e B

GSRAN

Q-

L=}

GND

- LVDS VCCIO 2.5V 10

PL7C

LVDS 2.5V K

PL7D

12

PL8C

13

- DesignPlanner I/O Type “LVDS25”

LVDS Emulated LVDS)

— Top,Botto ,Left,Right LVDS
- I/0 LVDS
- LVDS VCCIO 2.5V
LVDS 2.5V
- DesignPlanner I/O Type “LVDS25E”
8mA

PLED
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N 1
VCCID = 25V [25%) | : ' !
1 peoteachms | F—-
N ol
e e : l |
! 1
VOCIO = 2.5V [25%) i : :FIP-1-I:]|:I111- AT - 100lckems > 11 4_?
[\I\ : | F=-1E8chms I[ﬂw =1%] | | ! -
| et | I
L':f',."' I:I AT i I |
ko o o = = o
| 4 Transmission line, Za = 100 ahm diffreral / !
1! . .| .
- 7 -chig - - El-'l'—d'q:lim-d-q:- .
LVDS LVDS LVDS
LVDS
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LVPECL

VCCID =33V
(+/-5%) |
Rg=9310hms [
(+/-1%) |
——— A (1
I |
l I +
g Vecio =83V | Rp=196 chms Ry = 100 ohms |
(+/5%) 1 R = 93.1 chms (+-1%) (+/-1%) | -
| |
(+-1%)
| WV Transmission line, |
I Zo =100 chm differential [
On-chip | Off-chip Off-chip |  On-chip
-4 ! - -4 !
VCCID =25V ! !
- oO
(+5%) 1 Rg = 204 ohms I
! (+/-1%) !
I I
| |
Yi ;7‘ Vooio = 2.5V AP =1210chms AT =100 ohms | *
_E5S, I 2 _ I
(+/-5%:) | Rs =204 chms (+-1%) (+-19%) !
1 [+.lr-1 %] 1
8mA CF—A —— [
: Transmission line, :
I Zo =100 ohm differential I
Cn-chip | Off-chip Oft-chip | On-chip
| > - |
| |
-
LdUICE
... . Semiconductor
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MachXO ON VCC=VCCIO=VCCAUX) I/O
L i———TY ON 1/O
D T I T T B T S e e S e B B S S T S O N S R *1
DONE High)
e ! : Hign
17 S -4 .
s Low High
(1kQ )

EHF TOnU Cha 100V  MZ0.0ms A Chz £ 7oomv

a7 Mi% 2007
21:04:05

14+~ 5K KoOOmS
ON Low 110 Pull-Down /0
Chl( ) Low I/,O FF Reset PowerOnReset Low
Ch2( ) Vcc=Vccaux=Vccio(3.3V) High
E E E . .. Semiconductor
MachXO_design_guide_rev2.2.ppt Page: 25 = = = = = - Corporation

Dec 2008

Bringing the Best Together



MachXO

MachXO_design_guide_rev2.2.ppt
Dec 2008

Page: 26

~Lattice

soeae s Semiconductor

EEEEEN Corporation
Bringing the Best Together



ISpJTAG

SRAM

S

ISpJTAG SRAM

Flash

Flash

“Lattice
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Flash SRAM
ispJTAG Flash
iSpJTAG
iSpJTAG(IEEE1149.1)

- Lattice
... . Semiconductor
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iISpJTAG IEEE1149.1TAP MachXO iSpJTAG
TDO
TDO TDO
TDI
TDI TDI
TMS
TMS TAP TCK TMS High
Low TAP TMS
TCK
TCK  TAP
TCK High Low
TCK DC
TDI JTAG
TDO JTAG
TCK JTAG
™S JTAG
Vccio 3.3V 22KQ R 110KQ 1.8V  12KQ R 60KQ mum

~Lattice
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TCK
Programming

Vccio
% 5-10KQ
TCK T
TMS l
2.2KQ
TCK
/
TDI
TDO |«
Vcc
ISP
1.8-3.3V
MachXO VCCIO
JTAG
ISP
MachX0256 Bankl
Verl2 3.3/25V MachXO640 Bank2
Ver2A3 3.3/25/1.8V MachX01200 Bank5

MachX02280 Bank5
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Programming

TDI

T™S l T

ISP

ISP
Verl,2 3.3/25V
Ver2A3 3.3/25/1.8V

Other JTAG
12-3.3V
> TDI TDO
» TCK
T™MS
%5-10}(9
TCK
%2.2K—4.7KQ
- \
Vee «— Vccio \/ (R)
(N)
0.75KQ R 20K/NQ
MachXO VCCIO 5
JTAG 2.2K-4.7KQ
MachX0256 Bankl .
MachX0640 Bank2 JTAGVCCIO JTAG
MachX01200 Bank5 1.2V 3.3V
MachX02280 Bank5 TDO 1.2V DI UF 3.3V
JTAG

~Lattice
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ON

Start
POR

170
SRAM

FLASH ROM

FLASH SRAM

170

EEE -
~Lattice
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ON

I/0 = Hi—Z,

CRC ,
SRAM

JTAG

v

FLASH ROM

No

1 Yes

CRC

No
Yes

~Lattice
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MachXO C (1.8/2.5/3.3V ) SLEEPN
Low

SLEEPN Low 400ns

SLEEPN High

SLEEPN

B8 [
1=

<400ns MachX0256 400ns
MachX0640 600ns
MachX01200 800ns
MachX02280 1000ns

~Lattice
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SLEEPN High - Low
<10mA 0 <100uA
/0 <10uA <1mA <10uA
0
/70
/0

~Lattice
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Device LCMXO256 LCMXO640 LCMXO1200 LCMX 02280
LUTs 256 XLy 1200 2280
Dist. HAM (Kbits) 2.0 6.0 6.25 7.5
ESH SAAM [Kbits) 0 0 92 278
Mumber of EER SRAM Blocks (9 Kbits) 1] 0 i 3
Vo Voltage 1.2M1.8/259.3V | 12182833V 1.201.8/2 5/3.3V 1.21.8/2 5/3.3V
Numbear of PLLs 0 [i] i L]
Max. /0 78 159 211 271
Packages
100-pin TQFP {14x14 mm) 78 74 73 73
144-pin TQFP (20x20 mmj) 113 113 113
100-ball csBGA (BxB mm) 78 74
132-ball csBGA (BxB mm) 101 101 101
256-ball fiBGA (17x17 mm) 159 211 211
324-ball fiBGA (1919 mm) 271
o 100TQFP 256 640 1200 2280
640 1200
. 256 640 100TQFP 100csBGA
256 781/0 640 741/0 1/0 4
640 Vccio GNDio 2
256 640 640 Vccio GNDio

EEE -

mmm B
I:H:”:‘Laﬂlce
EEm

mEEn

(T ]

aEm
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Signal 132 csBGA 256 IBGA

VCC Ha, Pa, Gi2, CT GT, G10, K7, K10

VCCIOD LCMXO640:- 211, C5 LeMXDs40: Fa, F7, Fo, F1o
LCMXO1200/2280: C5 LECMXO1200/2280- Fa, F7

VCCIOH LCMXOs40: L12, E12 LCMXOs40: H11, G141, K11, J11
LCMX 01 200/2280: B11 LCMX 01 200/2280: Fo, F10

VCCIO2 LCMXOs40: M2, M10 LCMXOs40: Lo, L10, L8, LT
LCMX O z0002280: E12 LCMXO1z00/2280: Hi1, G11

VCCIO3 LCMXOs40: D2, K3 LCMX Oea0: Ka, Je, HE, GE
LCMXO1200/2280: L12 LCMXO12z00/2280: K11, J11

VCCIO4 LCMXOs40: None LCMX Oea0: None
LCMX 01 200/2280: M10 LCMXO1200/2280- Lo, Li0

VCCIOs LEMXO640- Mona LCMXD640: Mone
LCMX O 200/2280: N2 LCMXO1200/2280: Le, L7

VCCIOs LCMXOs40: Mone LCMX Oea0: None
LCMXOn200/2280: K3 LCMXO1200/2280: KB, J6

VCCIO7 LCMXOs40: Nana LCMXOea0: None
LCMXO1200/2280: D2 LEMXO1200/2280: HE, G6

VCOCALL BT, AT Ta, As

GHNDF F1, Pg, J14, Ca, A10, B4, L13, A1, A6, F11, Ge, Gg, H7, He. Ho,
013, P2 Mi1, E1, L2 Hio, J7, Ja, Jg, Ji0, K8, Ka, L&,

T1, T16
INCE — X640: B4, E5 5, FE,

DGMX02280: Nona

C2, G4, 35, H4, HE. K5, K4, ME
M4, P2, P3, N5, N6, M7, MB, N10,
M11, R15, R18, P15, P16, M11,
L11, N1z, N13, M13, M12, K12,
J12, F12, F13, E12, E13, DM 3,
D14, B15, A15, G14, B14, E11,

E10. E7. E6. Da, D3, B3, B2
LCMX01200: None /

256fpBGA

640 1200,2280
I/0

)
256fpBGA 1200,2280 640
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cSt“arm-m Type Pull

nmpanyr

LWYCMO=25
LYCMWO=25 LIF M4,
LWCMOS25 LIP M2,
LWYCMWOE25 P A,
LWYCMO=25 P A,
LYCMWO=25 LIF M4,
LWCMOS25 LIP M2,

MachXO I/O Type LVCMOS2.5 /10 IF

LVCMOS2.5

PULLMODE PullUp PullUp
PullDown PullOff BusKeeper
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* DRIVE

- 12mA
/O IIF 2-4

 SLEWRATE

- FAST FAST SLOW 2
« OPENDRAIN

- OFF
e OUTLOAD

- OpF

Tco
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Revision
2007/6/1 10 First Revision
2007/9/11 20 2-8 ON 1/0
2007/11/14 2.1 3-3,3-4 Vccj  Vccio
2008/12/5 2.2 1-1,3-4,3-5 MachX0640-Bank3 — MachX0640 Bank?2
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