" EM MICROELECTRONIC - MARIN SA

BB
..i,..
:
>

1

9]

I

Q
e
0

C
0
m

-

m

(9]

-

)

o

4

o

(]

<

(]

-

m

=

(2]

EM65XX

EM65XX Datasheet

MFP versions of EM66XX
(Mask Rom)

EM Microelectronic-Marin SA
Tel +41 32 755 51 11
Fax +41 32 755 54 03
http:/www.emmicroelectronic.com

Copyright © 2005, EM Microelectronic-Marin SA 1 www.emmicroelectronic.com

e ¢ €
THE SWATCH GROUP



EM65XX

Table of Contents

L. GENERAL e 3
ORDERING INFORMATION ..ottt e enens 3
2. EMBO0SG ... 4
3. EIMMBS0A ..t e et 7
A, EIMBS0S ... ittt e e 11
O, EIMIBS L7 e e 15
B. EMBD20 ... .. 16
A =1\ 15 77 TP P PP 17
8. EIMMB522Z ... 18
9. EMOBS5A0 ... i 19
10. PACKAGE DIMENSIONS ..ot 23
11. ORDERING INFORMATION ...cetiiiii it e e s 28

Copyright © 2005, EM Microelectronic-Marin SA 2 www.emmicroelectronic.com



EM65XX

1. General

The EM65xx is the Multiple Field Programmable Version of the corresponding EM66xx 4 bit
Microcontroller

The program ROM is replaced by non volatile memory, which can be programmed up to 100 times.
Functionally, the two types are equal, except the metal options which are defined in the following
pages.

Electrically, the MFP ‘s work above 2.0V and need more current, see the tables in the following
description.

The programming is done with the EM MFP programmer, either by putting the device onto the
programmer or connecting it with the connector at the back to your board.

1 Qin vdd
EM MFP — :
Programmer Qou EMO65xX
Test
O‘ ‘ Vreg
Vss
0
Your
PCB

Handling Procedures

This devices have built-in protection against high static voltages or electric fields; however, anti-static
precautions should be taken as for any other CMOS component.

Unless otherwise specified, proper operation can only occur when all terminal voltages are kept within
the supply voltage range.

Absolute maximum ratings

Min. Max. Units
Power supply VDD-VSS -0.2 +5.5 V
Input voltage VSS -0.2 VDD+0.2 \%
Storage temperature -40 + 125 °C
Electrostatic discharge to
MIL-STD-883C method 3015 -2000 +2000 V
Maximum soldering conditions 10s x 250°C

Stresses above these listed maximum ratings may cause permanent damage to the device. Exposure beyond
specified electrical characteristics may affect device reliability or cause malfunction.

Ordering Information
The MFP’s should be used for engineering purposes only. No volume production must be planned.

Copyright © 2005, EM Microelectronic-Marin SA 3 www.emmicroelectronic.com
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2. EMG6503

Input/Output ports

All ports if selected as outputs are Push-pull outputs (driving high / low).
Inputs are not blocked when Output is selected and Outputs comes Hi-Z in Sleep mode.

Input/Output Port Options

Pull-Up Pull-Down Nch-open drain | Input blocked Output Hi-Z in
Yes / No Yes / No Yes / No when Output SLEEP mode
Yes / No Yes / No
0 1 4 5 6

AO0 | PAQO input NO NO

Al |PALl input NO NO

A2 | PA2 input NO NO

A3 | PA3 input NO NO

BO | PBO In/Out NO NO NO NO YES

B1 | PB1 In/Out NO NO NO NO YES

B2 | PB2 In/Out NO NO NO NO YES

B3 | PB3 In/Out NO NO NO NO YES

CO | PCO In/Out NO NO NO NO YES

Cl [PC1In/Out NO NO NO NO YES

C2 [PC2In/Out NO NO NO NO YES

C3 [PC3In/Out NO NO NO NO YES

DO | PDO In/Out NO NO NO NO YES

D1 |PD1 In/Out NO NO NO NO YES

D2 |PD2 In/Out NO NO NO NO YES

D3 | PD3 In/Out NO NO NO NO YES

PortA reset
No PortA reset option is selected

NO PortA reset | PAO & PAL logic PAO & PA1 & PA2 |PAO & PAL & PA2 &
combination AND input reset logic AND input PA3 logic AND input
reset reset
0 1 2 3
RA [PortA RESET X

Supply Voltage Level Detector
T=-10°C to 60°C

Symb. Parameter Min. Typ. Max. Unit
VSVLD1 SVLD voltage Levell 2.25 2.5 2.75 \Y
VSVLD2 SVLD voltage Level2 3.15 3.5 3.85 \Y
VSVLD3 SVLD voltage Level3 3.87 4.3 4.73 \Y

Copyright © 2005, EM Microelectronic-Marin SA 4 www.emmicroelectronic.com



EM65XX

Electrical specifications

Standard Operating Conditions

Parameter Value Description

Temperature 0°C...+60°C

VDD +2.0 ...+5.0V

VSS 0 V (reference)

CVreg min. 100nF Vreg logic supply capacitor

fq 32768 Hz nominal frequency

Rgs 35 kOhm typical quartz serial resistor
CL 8.2pF typical quartz load capacitance
df/f +/- 30 ppm quartz frequency tolerance

DC characteristics - Power Supply Pins

VDD=3.0V, T=25°C (note4) (unless otherwise specified), Vreg not shorted to VDD

Parameter Conditions Symb. Min. Typ. Max. Unit
(notel)

ACTIVE Supply Current +25°C (note2) IVDDa 9.0 15.0 A

ACTIVE Supply Current (note2) (note3)

(in active mode) 0°C...+60°C IVDDa 20.0 A

STANDBY Supply Current | +25°C IVDDh 1.7 4.0 A

STANDBY Supply Current | (note3)

(in Halt mode) 0°C...+60°C IVDDh 7.0 PA

SLEEP Supply Current +25°C IVDDs 0.7 2.0 A

SLEEP Supply Current (note3)

(SLEEP =1) 0°C...+60°C IVDDs 5.0 pA

Regulated Voltage 0°C...+60°C Vreg 1.6 25 \%

VDD=5.0V, T=25°C (note4) (unless otherwise specified), Vreg not shorted to VDD

Parameter Conditions Symb. Min. Typ. Max. Unit
(notel)

ACTIVE Supply Current +25°C (note2) IVDDa 13.0 18.0 pHA

ACTIVE Supply Current (note2) (note3)

(in active mode) 0°C...+60°C IVDDa 20.0 A

STANDBY Supply Current | +25°C IVDDh 1.8 5.0 PA

STANDBY Supply Current | (note3)

(in Halt mode) 0°C...+60°C IVDDh 10.0 HA

SLEEP Supply Current +25°C IVDDs 0.7 2.0 A

SLEEP Supply Current (note3)

(SLEEP =1) 0°C...+60°C IVDDs 5.0 pA

Notel: For current measurement typical quartz described in Operating Conditions is used.
All /O pins without internal Pull Up/Down are pulled to VDD externally.

Note2: Test loop with successive writing and reading of two different addresses with an inverted

values (five instructions should be reserved for this measurement),
Note3: NOT tested at temperature if delivered in chip form.
Note4: Test conditions for ACTIVE and STANDBY Supply current mode are: Qin = external

square wave, from rail to rail of Vreg (regulated voltage) with 100nF capacitor on Vreg.

fQin = 33kHz.

Copyright © 2005, EM Microelectronic-Marin SA
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Today’s Versions

I/O’s VLD levels Remarks
EM6503P02 As defined As defined -
Die, pad location and size
All dimensions in Microns o . ©
0 3 % © N ®© S
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i R
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Y:2’7’|<§”’B} J‘:l"’ Y=273l
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v-2ues | EY By
| ! VSS
! EM6503 B -1-v=2203
| | Oscin
| 1 Y=
i CHIP SIZE 1s X = 5029 MICRONS BY Y = 44|9 MICRONS 1
pAQ”?”B‘} OR X =198 MILS BY Y = I7L MILS !
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PAI - ‘ 0scout
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)
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D pe L 22 &y S 23 3
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em6503po.dwg

Package

S024 package. See dimensions in section 10.
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3. EM6504

Input / Output ports

The EM6504 - MFP version of EM6604 has no input pull-up or pull-down resistors. User has to put
an external resistor if needed in the application. In metal ROM version (EM6604) user can select
resistors described in Electrical parameters and Input/Output port mask option.

For PortC Input/Output selection there is an additional register in EM6504 (register PcCOE at address
60hex) instead of metal mask in EM6604.

For PortA Rising/Falling Interrupt edge selection there is an additional register in EM6504 (register
PalRQedge at address 63hex) instead of metal mask in EM6604.

PortC Input/Output metal options are replaced by register PcOE in EM6504 MFP version.
This register is described below.

Input / Output ports option

Clocked | Clocked| Pull- Pull-Down | Pull-Up |Pull-Up |[No
Output Down R= R=30k? |R = Input
Pull-Down Pull-Up | R = 30k? | 150k? 150k? Pull-Up
R>1M? |R> or
1M? Pull-
Down
0 1 2 3 4 5 6 7
AOQ | PAOQ input X
Al | PAlinput X
A2 | PA2 input X
A3 | PA3 input X
CO [PCOIn/Out | PCoe0 X
Cl |PC1In/Out | PCoel X
C2 |PC2In/Out | PCoe2 X
C3 |PC3In/Out | PCoe3 X

the MFP EM6504 option selection is showed by « x » and « PCoex »

PortA interrupt edge

This metal options are replaced by register PalRQedge in EM6504 MFP version. The register is described

below.

PortA interrupt edge option

Interrupt on Input’s rising edge Interrupt on Input’s falling edge
8 9
10 [PAO-IRQ PAOr=1 PAOr=0
1 [PA1-1RQ PAlr=1 PAlr=0
2 [PA2-1RQ PA2r=1 PA2r=0
I3 [PA3-IRQ PA3r=1 PA3r=0

the MFP EM6504 PortA interrupt edge option is selected by values in register PalRQedge

Copyright © 2005, EM Microelectronic-Marin SA 7 www.emmicroelectronic.com
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Watchdog metal option
The Watch-Dog timer is always active.

Watchdog metal option

Watch-Dog timer ACTIVE Watch-Dog timer INACTIVE

WO [WD timer X

Supply Voltage Level Detector
T=-10°C to 60°C

Symb. Parameter Min. Typ. Max. Unit
VSVLD1 SVLD voltage Levell 2.02 2.30 2.38 V

Additional registers

In EM6504 there are two additional registers replacing metal options in EM6604.

Register add | add |reset write_bits read_bits Remarks
name hex | dec |value
b'3210 | Read/Write bits
PalRQedge 63 |99 |0000 0: PAOr Port A IRQ edge
1: PAlr 1 =rising
2: PA2r 0 = falling
3: PA3r
PcOE 60 |96 |0000 0: PCoe0 Port C Output Enable
1. PCoel 1 = output
2: PCoe2 0 = input
3: PCoe3

Because these two registers replace the metal option in EM6604 it is advised that they are written as
first two instructions in the main program and that they are executed only once. They should not be
changed later in the program because the metal options in EM6604 are fixed.

Electrical specifications

Standard Operating Conditions

Parameter Value Description

Temperature 0°C...+60°C

VDD +2.0...+5.0V

VSS 0 V (reference)

CVDDCA min. 100nF (notel) Vreg switched logic supply
capacitor

fq 32768 Hz nominal frequency

Rgs 35 kOhm typical quartz serial resistor

CL 8.2pF typical quartz load capacitance

df/f +/- 30 ppm quartz frequency tolerance

Notel: This capacitor maintains the Regulated Supply to the core when the core has been isolated
by the internal Supply switch during driving the high current outputs. The user should be
aware that the selection of this capacitor will dictate the time that the core can be isolated.

Copyright © 2005, EM Microelectronic-Marin SA 8 www.emmicroelectronic.com
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DC characteristics - Power Supply Pins

VDD=3.0V, T=25°C (unless otherwise specified)

Parameter Conditions Symb. Min. [Typ.(note5)| Max. Unit
ACTIVE Supply Current +25°C (nhote2) IVDDa 9.0 15 pA
ACTIVE Supply Current (note2/314)

(in active mode) 0°C...+60°C IVDDa 20 uA
STANDBY Supply Current +25°C IVDDh 2 4 uA
STANDBY Supply Current (note3/ 4)

(in Halt mode) 0°C...+60°C IVDDh 7 LA
RAM data retention Vrd 1.3 V
VDDCA regulated voltage !! VDDCA 1.6 2.0 2.6 V
POR voltage 0°C...+60°C VPOR 0.9 1.40 \Y
SVLD voltage VSVLD 2.25 2.5 2.8 V
VDD=5.0V, T=25°C (unless otherwise specified)

Parameter Conditions Symb. Min. | Typ.(note5)| Max. Unit
ACTIVE Supply Current +25°C (note2) IVDDa 13 18 uA
ACTIVE Supply Current (note2/31/4)

(in active mode) 0°C...+60°C IVDDa 20 uA
STANDBY Supply Current +25°C IVDDh 1.8 5 LA
STANDBY Supply Current (note3/ 4)

(in Halt mode) 0°C...+60°C IVDDh 10 LA

Note2: test loop with successive writing and reading of two different addresses with an inverted

values (five instructions should be reserved for this measurement),

Note3: NOT tested at temperature if delivered in chip form.

Note4: Test conditions for ACTIVE and STANDBY Supply current mode are: Qin = external

square wave, from rail to rail of Vreg (regulated voltage) with 100nF capacitor on Vreg.

fQin = 33kHz.

Note5: For current measurement typical quartz described in Operating Conditions is used.
All'1/O pins without internal Pull Up/Down are pulled to VDD externally.

Copyright © 2005, EM Microelectronic-Marin SA
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Todays Versions

1/O’s VLD levels Remarks
EM6504P02 As defined As defined -
Die, pad location and size
All dimensions in Microns
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Package

S024 package. See dimensions in section 10.

Copyright © 2005, EM Microelectronic-Marin SA

www.emmicroelectronic.com




EM65XX

4.

EM6505

Input/Output ports

All ports if selected as outputs are Push-pull outputs (driving high / low).
Inputs are not blocked when Output is selected and Outputs stays active also in Sleep mode.

Input/Output Port Options

Pull-Up Pull-Down Nch-open drain | Input blocked Output Hi-Z in
Yes / No Yes / No Yes/ No when Output SLEEP mode
Yes / No Yes / No

0 1 4 5 6

AOQ | PAO input NO NO

Al |PAl input NO NO

A2 | PA2 input NO NO

A3 | PA3 input NO NO

BO [ PBO In/Out NO NO NO NO NO

B1 [PB1 In/Out NO NO NO NO NO

B2 [PB2 In/Out NO NO NO NO NO

B3 | PB3 In/Out NO NO NO NO NO

CO | PCO In/Out NO NO NO NO NO

C1 |PC1 In/Out NO NO NO NO NO

C2 |PC2 In/Out NO NO NO NO NO

C3 | PC3 In/Out NO NO NO NO NO

DO [ PDO In/Out NO NO NO NO NO

D1 [PD1 In/Out NO NO NO NO NO

D2 [PD2 In/Out NO NO NO NO NO

D3 | PD3 In/Out NO NO NO NO NO

PortA reset
No PortA RESET is selected.

NO PortAreset | PAO & PA1 logic PAO & PA1 & PA2 |PAO & PA1 & PA2 &
combination AND input reset logic AND input PA3 logic AND input
reset reset
0 1 2 3
RA [PortA RESET X
Supply Voltage Level Detector
T=-10°C to 60°C
Symb. Parameter Min. Typ. Max. Unit
VSVLD1 SVLD voltage Levell 2.02 2.30 2.38 V
VSVLD2 SVLD voltage Level2 3.70 4.00 4.30 \Y
VSVLD3 SVLD voltage Level3 4.15 4.50 4.86 V

Copyright © 2005, EM Microelectronic-Marin SA

11

www.emmicroelectronic.com




EM65XX

RC oscillator adjustment on the EM6505 (MFP version only)

Register add | add | power write_bits read_bits Remarks
name hex | dec up
value
b'3210 Read/Write_bits
RC_Adj_Low 66 | 102 0001 0: OscAdj[0] Adjustment of RC oscillator
1: OscAdj[1] (4 LSB)
2: OscAdj[2]
3: OscAdj[3]
RC_Adj_High 67 | 103 1000 0: OscAdj[4] Adjustment of RC oscillator
1: OscAdj[5] (4 MSB)
2: OscAdj[6]
3: OscAdj[7]

On the EM6605 (ROM version), the adjustment of the RC oscillator is done by metal option
(refer to chapter 14 of the EM6605 datasheet).

On the EM6505 (MFP version), there is no metal option to adjust the frequency range.
Adjusting the 8 bits contained in registers “RC_Adj Low” and “RC_adj High” sets the
frequency. The bit “OscAdj[7]” selects the frequency range: low or high frequency range
(refer to chapter 4 of the EM6605 datasheet).

The others bits as well as the external resistor on Pin 10, are used to adjust more precisely
the frequency.

The frequency has to be in the range of 30kHz to 300kHz (refer to chapter 17.7 of the EM6605
datasheet).

Electrical specifications

Standard Operating Conditions

Parameter Value Description

Temperature 0°C...+60°C

VDD +2.0...+5.0V

VSS 0 V (reference)

Cvreg min. 100nF regulated voltage capacitor tow.
Vss

Rext 50kQ - 400kQ external R to set clock frequency

Cvreqg : This capacitor maintains the Regulated Supply to the internal logic.

DC characteristics - Power Supply Pins

For Frequency range of 30 - 300 kHz

VDD=5.0V, T=25°C, f=32kHz (notel) (unless otherwise specified) Rext~ 330k

Parameter Conditions Symb. Min. Typ. Max. Unit
(notel)

ACTIVE Supply Current +25°C (note2) IVDDa 30.0 40.0 HA

ACTIVE Supply Current (note2) (note3)

(in active mode) 0°C...+60°C IVDDa 50.0 PA

STANDBY Supply Current | +25°C IVDDh 17.0 20.0 MA

STANDBY Supply Current | (note3)

(in Halt mode) 0°C...+60°C IVDDh 40.0 A

SLEEP Supply Current +25°C IVDDs 1.0 2.0 HA

SLEEP Supply Current (note3)

(SLEEP =1) 0°C...+60°C IVDDs 5.0 PA

Regulated Voltage Vreg not at VDD Vreg 15 2.0 2.5 \%

Copyright © 2005, EM Microelectronic-Marin SA
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EM65XX

VDD=5.0V, T=25°C, f=200kHz (notel) (unless otherwise specified) Rext~ 62kQ

Parameter Conditions Symb. Min. Typ. Max. Unit
(notel)

ACTIVE Supply Current +25°C (note2) IVDDa 80.0 100.0 [pA

ACTIVE Supply Current (note2) (note3)

(in active mode) 0°C...+60°C IVDDa 120.0 [pA

STANDBY Supply Current | +25°C IVDDh 30.0 40.0 pA

STANDBY Supply Current | (note3)

(in Halt mode) 0°C...+60°C IVDDh 50.0 A

SLEEP Supply Current +25°C IVDDs 1.0 2.0 HA

SLEEP Supply Current (note3)

(SLEEP =1) 0°C...+60°C IVDDs 5.0 pA

Notel: For current measurement the corresponding resistor for targeted frequency +20% is
selected; Rext : external resistor between the RCin and Vss pins.
All /O pins without internal Pull Up/Down are pulled to VDD externally.

Note2: Test loop with successive writing and reading of two different addresses with an inverted
values (five instructions should be reserved for this measurement),

Note3: NOT tested at temperature if delivered in chip form.

Copyright © 2005, EM Microelectronic-Marin SA
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Today’s Versions

1/0’s VLD levels Remarks
EM6505P02 As defined As defined -
Die, pad location and size
All dimensions in Microns o o o
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em6505po2.adwg
Package
S024 package. See dimensions in section 10.
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5. EMG6517

A new complete specification exists on the EM6517. Please refer to this document on our web site.
(http://www.emmarin.com/)

For more information or questions please contact EM headquarters or your local EM office.

Copyright © 2005, EM Microelectronic-Marin SA 15 www.emmicroelectronic.com
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6. EMG6520

A new complete specification exists on the EM6520. Please refer to this document on our web site.
(http://www.emmarin.com/)

For more information or questions please contact EM headquarters or your local EM office.
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/. EM6521

A new complete specification exists on the EM6521. Please refer to this document on our web site.
(http://wvww.emmarin.com/)

For more information or questions please contact EM headquarters or your local EM office.

Copyright © 2005, EM Microelectronic-Marin SA 17 www.emmicroelectronic.com
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8. EM6522

A new complete specification exists on the EM6522. Please refer to this document on our web site.
(http://mwww.emmarin.com/)

For more information or questions please contact EM headquarters or your local EM office.

Copyright © 2005, EM Microelectronic-Marin SA 18 www.emmicroelectronic.com
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Standard Operating Conditions

Parameter MIN TYP MAX Unit Description

Temperature 0 25 60 °C

VDD 2.2 3.6 5.5 V fg max 620 kHz

2.5 3.6 5.5 \Y fg max 680 kHz

VSS 0 V Reference terminal

CVreg (note 1) 0.22 1 uF regulated voltage capacitor

fq 600 kHz nominal frequency
DC characteristics - Power Supply Pins
VDD=3V, T=25°C (unless otherwise specified)
Parameter Conditions Symb. Min. Typ. Max. Unit

(notel)

ACTIVE Supply Current 25°C IVDDa 210 uA
ACTIVE Supply Current (note2) (note3) 210 250
(in active mode) 0°C...+60°C IVDDa A
STANDBY Supply Current | (note3) 10 15
(in Halt mode) 0°C...+60°C IVDDh uA
SLEEP Supply Current (note3) 0.4 1
(SLEEP =1) 0°C...+60°C IVDDs uA
POR voltage VPOR 15 \%
RAM data retention Vrd 15 Vv
Regulated Voltage Vreg 1.85 \%

Notel: Measured at typical freq. of 600kHz, no load.

Note2: Test loop with successive writing and reading of two different addresses with an inverted

values (five instructions should be reserved for this measurement),
Note3: NOT tested at temperature if delivered in chip form.

Metal Options

Functionally the EM6640 and the EM6540 are the same except the metal options of the EM6540

which are set in their default state.

Copyright © 2005, EM Microelectronic-Marin SA
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EM65XX

Input/Output Port Options

Pull-Up Pull-Down
controlled by software | controlled by software
0 1
A0 PAO input none 100kQ)
Al PA1 input none 100kQ
A2 PA2 input none 100kQ
A3 PA3 input none 100kQ
BO PBO In/Out 100kQ 100k
Bl PB1 In/Out 100kQ2 100kQ
B2 PB2 In/Out 100k 100kQ
B3 PB3 In/Out 100kQ 100kQ
Co PCO In/Out 100kQ 100kQ
C1l PC1 In/Out 100kQ2 100kQ
C2 PC2 In/Out 100k 100kQ
C3 PC3 In/Out 100k 100kQ
Digital Watchdog Option
[ MDigwD | Digital WatchDog | YES
SWBdatalLevel Option
[ MSWBdataLevel |level of SWBdata  |VDD
Supply Voltage Level Detector
T=-10°C to 60°C
Symb. Parameter Min. Typ. Max. Unit
VSVLD1 SVLD voltage Levell 2.02 2.20 2.37 V
VSVLD2 SVLD voltage Level2 2.30 2.50 2.70 V
Today’s Versions
1/0’s VLD levels Remarks
EM6540P04 As defined As defined -

Copyright © 2005, EM Microelectronic-Marin SA 20 www.emmicroelectronic.com
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Die, pad location and size
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Package

S018 package. See dimensions in section 10.
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Pin out for the EM6540 (MFP of the EM6640)

Package: SO18

\J
VReg[] 1 18 [] Psck
Test [] 2 17 [] PsDIO
PAO [] 3 E 16 [] Vvss
PAL[] 4 M 15[] vBat
PA2 [ 5 g 14 [] PC3
PA3 [ 6 4 B[] Pc2
PBO [ 7 0 12 1] pc1
PB1 [] 8 11 [] PCO
PB2 [ 9 10 [] PB3

MFP programming connection for field programming

QOut
Qln MFP
VSS programer

VBat
ILI‘II‘II‘II‘II‘I

18 17 16 15 14 13 12 11 10

D EM6540

1 2 3 4 5 6 7 8
LﬁLILII_II_I_LIEI
Test

MFP
VReg programer

9
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10. Package Dimensions

All MFPs are available in chip form on special request.

Figure 1. SOP 18 Pin Package

5 DIMENSIONS DIMENSIONS
) e L0y, B in INCHES in MILLIMETERS
hox 45 07/ i 5 MIN. NOM, MAX, MIN. NOM, MAX,
{ H H 0 ‘ Al 097 101 104 2.46 2.06 2.64
t 4 ’ Al 0050] .009 0115 01271 0.2 0.29
! Al 090 092 094 2.29 2.34 2.39
043 Bl 014 016 019 0.35 0.41 0.48
C[.0091 010 0125 023 025 1032
Dl 451 406 461 1146 1158 | 11./1
El .97 296 299 /.42 7.92 /.99
e 050 BSC 1.27 BSC
H| .400 406 410 10,16 10,31 10,41
h| 010 013 016 0.5 0.33 0.41
L] .024 032 040 061 0.81 1.02
N 18 18
TP VIEW wf 0° [ 5° [ 8&° 0° [ 5° [ 8&°
e ——H—fB SEE DETAIL A A,H_,h x 45 PARTING LINE %
N —— Tl
HEmy s = L
? A, \-SEATING PLANE R 7 018
SIDE VIEW END VIEW LETall & oa4
move SOP-18(1.27mm pitch, 300mils body width)

Figure 2. SOP 24 Pin Package
5 DIMENSIONS - DIMENSIONS
) e Lpia, % in INCHES in MILLIMETERS
hox4s g WM/ 1 MIN. NOM, MAX, MIN. NOM, MAX,
{ H H ‘ AL 097 101 104 246 2.06 2.64
}— 7 t Al 0050 ] 009 0115 0127] 0.22 0.29
! Ad 090 092 094 2.09 £.34 2.39
045 Bl 014 016 019 0.35 0.41 0.48
' C[l.0091 .010 0125 0.°3 0°,5 1032
D| 602 607 612 1529] 1542 | 1554
El.292 296 299 /.42 /.52 /.99
e 050 BSC 127 BSC
H| 400 406 410 1016 10.31 10.41
h| .010 013 016 0.25 0.33 0.41
L[ 024 032 040 0.6l 0.81 1.02
N 24 24
0P VIEW w 0° [ 5 [ & o [ 5° [ 8
e e B SEE DETAIL A *‘ r” x 45 PARTING LINE e
—I JA At’/r,/‘f \\\ ;/\\\ c L
Hoo=ss % *\u\/\ /ﬂ/ jk:% TLLJ 034
Ay SEATING PLANE T 018
SIDE VIEW END VIEW DETAIL A 024
Sop-24.dwg SOP-24(1.27mm pitch, 300mils body width)
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Figure 3. SOP 28 Pin Package

035 _ 040
h x 450 045 [ 05071
8 A0
| EE
T a1
245
955
E o

HH HHE

JOP VIEW

SIDE VIEW

Sop-28.dwg

SEE DETAIL A

5 DIMENSIONS DIMENSIONS

% in INCHES in MILLIMETERS
1 MIN NLIM. MAX, MIN, NOM. | MAX,
Al 097 101 104 2.46 206 | 264
Al .0050] .009 0115 01271 022 029
A 090 092 | 094 2.c9 .34 | 2.39
Bl 014 016 019 0.35 0.41 0.48
C|l.0091 010 0125 0.23 0.5 1032
Dl .70l /06 /11 17811 1793 1806
HIEEE 296 c9 /.42 /.52 /.99
e 050 BSC 127 BSC

H| .400 406 410 1016 [ 1031 [10.41
h| .010 013 016 0.25 0.33 0.41
L] 024 032 040 0.6l 0.81 1.02
N 28 28

o[ 0° [ 5° [ 8° o° [ 5° T 8°

END VIEW

SOP-28(1.27mm pitch, 300mils body width)

PARTING LINE

DETAIL A 024

013
018
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Figure 4. TQF 44 Pin Package

TOP VIEW

D

ODD LEAD SIDES EVEN LEAD SIDES
T T [
I | — = * e
g b I N R s
T T [
T T [
DETAIL "A"
SEE DETAIL "A"
. TQFP44
//Vi;ﬁ E ALL DIMENSIONS IN MILLIMETERS
7 uuuuuuuuuuuuuuuuuuuuuuuuuuuuuE’(]‘ ni//ﬁj‘_( L MIN. TYP. MAX.
A e e 1.20
A1 0.05 T 0.15
SEE DETAIL "B" A> 0.95 1.00 1.05
D 12.00 BSC.
D: 10.00 BSC.
DETAIL "B"
0° MIN.
L 045 | 0.60 0.75
0.08/0.20 R. N a4
A2 e 0.80 BSC
| \ b 030 | 0.37 045
|
* 7
0.08
Al R. MIN. I‘ 0-7°
0.20 MIN. —=
- - L 1.00/0.10 MM FORM, 1.00 MM THICK
1.00 REF.
PACKAGE OUTLINE, TQFP, 10X10 MM BODY,
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Figure 5. TQF 52 Pin Package

TOP VIEW

ODD LEAD SIDES EVEN LEAD SIDES
T 1] T T ]
N | R ! e
—T— b R ey
T 1] T T ]
T 1] I I
DETAIL "A"

SEE DETAIL "A"
.| TQFPS52
A
S ’\é ALL DIMENSIONS IN MILLIMETERS
\ * o
‘ N L
7 a1 01 T AN MIN. TYP. MAX.
] A e T 1.20
A1 0.05 e 0.15
SEE DETAIL "B" Az 0.95 1.00 1.05
D 12.00 BSC.
D; 10.00 BSC.
DETAIL "B"
0° MIN.
L 045 | 0.60 0.75
0.08/0.20 R. N 52
A2 e 0.65 BSC
b 022 | 0.32 0.38
: | )
Al 0.08 \/[
R. MIN. 0-7°
0.20 MIN. —=
~ - L 1.00/0.10 MM FORM, 1.00 MM THICK
1.00 REF.

PACKAGE OUTLINE, TQFP, 10X10 MM BODY,
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Figure 6. TQF 64 Pin Package

TOP VIEW

ODD LEAD SIDES EVEN LEAD SIDES
T T T ]
I — =1 ! e
g e | ! b T J—-
T T T ]
T T T ]
DETAIL "A"
SEE DETAIL “A"
.| TQFP64
. A ’\él ALL DIMENSIONS IN MILLIMETERS
(o)
o ) L

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu%/ | MIN. TYP. MAX.
— A o T 1.20
Al 0.05 T 0.15

SEE DETAIL "B"

A, 0.95 1.00 1.05
D 12.00 BSC.
D1 10.00 BSC.

DETAIL "B"

0° MIN.
] 045 | 0.60 0.75
0.08/0.20 R. o
A2 0.50 BSC
017 | 0.22 0.23
! N '

AI 1 0.08 L 7

o o Z

R. MIN. 0-7°
0.20 MIN. —=

~ L 1.00/0.10 MM FORM, 1.00 MM THICK
PACKAGE OUTLINE, TQFP, 10X10 MM BODY,

1.00 REF.

For more information or questions please contact EM headquarters or your local EM office.
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11. Ordering Information

Ordering Part Number

Part Number Package/Die Form De_Ilvery Form/
Thickness
EM6503%%%S024A 24 pin SOIC Stick
EM6503%%%WP11 Die in waffle pack 11 mils
EM6504%%%S024A 24 pin SOIC Stick
EM6504%%%WP11 Die in waffle pack 11 mils
EM6505%%%S024A 24 pin SOIC Stick
EM6505%%%WP11 Die in waffle pack 11 mils
EM6517%%%S028A 28 pin SOIC Stick
EM6517%%%WP11 Die in waffle pack 11 mils
EM6520%%%TQ44D TQFP 44 pin Trays (Plate)
EM6520%%%WP11 Die in waffle pack 11 mils
EM6521%%%TQ52D TQFP 52 pin Trays (Plate)
EM6521%%%WP11 Die in waffle pack 11 mils
EM6522%%%TQ64D TQFP 64 pin Trays (Plate)
EM6522%%%WP11 Die in waffle pack 11 mils
EM6540%%%S0O18A 18 pin SOIC Stick
EM6540%%%WP11 Die in waffle pack 11 mils

EM65XX

Please make sure to give the complete Part Number when ordering, including the 3-digit version. The version is made of 3
digits %%%: the first one is a letter and the last two are numbers, e.g. P04 , P07, P12, etc.
For other delivery forms, please contact EM Microelectronic-Marin S.A.

EM Microelectronic-Marin SA (EM) makes no warranty for the use of its products, other than those expressly contained in
the Company's standard warranty which is detailed in EM's General Terms of Sale located on the Company's web site.
EM assumes no responsibility for any errors which may appear in this document, reserves the right to change devices or
specifications detailed herein at any time without notice, and does not make any commitment to update the information
contained herein. No licenses to patents or other intellectual property of EM are granted in connection with the sale of EM
products, expressly or by implications. EM's products are not authorized for use as components in life support devices or
systems.

© EM Microelectronic-Marin SA, 10/05, Reuv. |
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