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MCF51JM128 Family Configurations

2 Up to 16 pins on Ports A, H, and J are shared with the ColdFire Rapid GPIO module.

1.2 Block Diagram

Figure 1 shows the connections between the MCF51JM128 series pins and modules.
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Figure 1. MCF51JM128 Block Diagram
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MCF51JM128 Family Configurations

Table 3. Orderable Part Number Summary (continued)

MCF51JM64EVLD MCF51JM64 ColdFire Microcontroller 64 /16 44 LQFP —40 to +105 °C
with CAU and RNGA Enabled

MCF51JM64VLD MCF51JM64 ColdFire Microcontroller 64 /16 44 LQFP —40to +105 °C

MCF51JM32EVLK MCF51JM32 ColdFire Microcontroller 32/16 80 LQFP —40 to +105 °C
with CAU and RNGA Enabled

MCF51JM32VLK MCF51JM32 ColdFire Microcontroller 32/16 80 LQFP —40 to +105 °C

MCF51JM32EVLH MCF51JM32 ColdFire Microcontroller 32/16 64 LQFP —40 to +105 °C
with CAU and RNGA Enabled

MCF51JM32VLH MCF51JM32 ColdFire Microcontroller 32/16 64 LQFP —40to +105 °C

MCF51JM32EVQH MCF51JM32 ColdFire Microcontroller 32/16 64 QFP —40 to +105 °C
with CAU and RNGA Enabled

MCF51JM32VQH MCF51JM32 ColdFire Microcontroller 32/16 64 QFP —40 to +105 °C

MCF51JM32EVLD MCF51JM32 ColdFire Microcontroller 32/16 44 LQFP —40 to +105 °C
with CAU and RNGA Enabled

MCF51JM32VLD MCF51JM32 ColdFire Microcontroller 32/16 44 LQFP —40to +105 °C

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Figure 3 shows the pinout of the 64-pin LQFP and QFP.

MCF51JM128 Family Configurations
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Figure 3. 64-pin QFP and LQFP
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MCF51JM128 Family Configurations

Table 4. Pin Assignments by Package and Pin Sharing Priority (continued)

Pin Number <-- Lowest Priority --> Highest
80 | 64 | 44 Port Pin Alt 1 Alt 2
49 | 41 | — PTB7 ADP7 —
50 | 42 | 29 PTDO ADPS8 ACMP+
51 | 43 | 30 PTD1 ADP9 ACMP—
52 | 44 | 31 — — VDDA
53 | 45 — — VREFH
54 | 46 | 32 — — VREFL
55 | 47 — — VSSA
56 | 48 | 33 PTD2 KBIP2 ACMPO
57 | — | — PTJO RGPIO11 —
58 | — | — PTJ1 RGPIO12 —
5 | — | — PTJ2 RGPIO13 —
60 | — | — PTJ3 RGPIO14 —
61 | — | — PTJ4 RGPIO15 —
62 | 49 | — PTD3 KBIP3 ADP10
63 | 50 | — PTD4 ADP11 —
64 | 51 | — PTD5 — —
65 | 52 | — PTD6 — —
66 | 53 | — PTD7 — —
67 | 54 | 34 PTG2 KBIP6 —
68 | 55 | 35 PTG3 KBIP7 —
69 | 56 | 36 — BKGD MS
70 | 57 | 37 PTG4 XTAL
71 | 58 | 38 PTG5 EXTAL
72 | 59 | 39 — — VSS
3| — | — — — VDD
74| — | — PTG6 — —
75| — | — PTG7 — —
76 | 60 | 40 PTCO SCL1 —
77 | 61 | 41 PTC1 SDA1 —
78 | 62 | 42 PTC2 IRO —
79 | 63 | 43 PTC3 TXD2 —
80 | 64 | 44 PTC5 RXD2 —

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics

3 1s - Single Layer Board, one signal layer
4 2s2p - Four Layer Board, 2 signal and 2 power layers

The average chip-junction temperature (T;) in °C can be obtained from:
Ty=Ta+ (Ppx034) Eqn. 1

where:

Ta = Ambient temperature, °C0;,5 = Package thermal resistance, junction-to-ambient, °C/WPp, = Pjn+ Pj;0Pint =
Ipp x Vpp, Watts — chip internal powerP,5 = Power dissipation on input and output pins — user determined

For most applications, P|,q << Pj,; and can be neglected. An approximate relationship between Py and T, (if Py, is neglected)
is:

Pp =K + (T; +273°C) Eqn. 2

Solving equations 1 and 2 for K gives:

K =Pp x (T +273°C) + 034 x (Pp)? Eqgn. 3

where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp, (at equilibrium)
for a known Tx. Using this value of K, the values of P and T; can be obtained by solving equations 1 and 2 iteratively for any
value of Tx.

2.4  Electrostatic Discharge (ESD) Protection Characteristics

Although damage from static discharge is much less common on these devices than on early CMQOS circuits, normal handling
precautions should be used to avoid exposure to static discharge. Qualification tests are performed to ensure that these devices
can withstand exposure to reasonable levels of static without suffering any permanent damage.

All ESD testing is in conformity with CDF-AEC-QO0O0 Stress Test Qualification for Automotive Grade Integrated Circuits.
(http://www.aecouncil.com/) This device was qualified to AEC-Q100 Rev E.

A device is considered to have failed if, after exposure to ESD pulses, the device no longer meets the device specification
requirements. Complete DC parametric and functional testing is performed per the applicable device specification at room
temperature followed by hot temperature, unless specified otherwise in the device specification.

Table 8. ESD and Latch-up Test Conditions

Model Description Symbol | Value | Unit
Series Resistance R1 1500 Q
Human Body Storage Capacitance C 100 pF
Number of Pulse per pin - 3
Minimum input voltage limit -2.5 \%
Latch-up
Maximum input voltage limit 7.5 \%

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics

Table 10. DC Characteristics (continued)

Num| C Parameter Symbol Min Typ1 Max Unit
7 | P |Input low voltage; all digital inputs
Vi — — \
Vpp =5V 1.75
Vpp = 3V 1.05
8 | P |Input hysteresis; all digital inputs Vhys | 0.06 X Vpp mV
9 | P |Input leakage current; input only pins® [nl — 0.1 1 pA
10 | P |High Impedance (off-state) leakage current® [lozl — 0.1 1 JIVAN
11 | P |Internal pullup resistors* Rpy 20 45 65 kQ
12 | P |Internal pulldown resistors® Rpp 20 45 65 kQ
13 Internal pullup resistor to USBDP (to Vsg33) KO
ldle| Rpypp 900 1300 1575
Transmit 1425 2400 3090
14 | C |Input Capacitance; all non-supply pins Cin — — 8 pF
15 | D |RAM retention voltage® VRAM — 0.6 1.0 %
16 | P |POR rearm voltage Vpor 0.9 14 20 \%
17 | D |POR rearm time tror 10 — — us
Low-voltage detection threshold — Vivp1 \Y
high range
18 1P Vpp, falling 39 |40 | 41
Vpp rising 4.0 4.1 4.2
Low-voltage detection threshold — V\ivbo \Y
low range
191P Vpp falling 2.48 2.56 2.64
Vpp rising 2,54 2.62 2.70
Low-voltage warning threshold — Vivwa \
high range 1
20\ C Vpp falling 45 4.6 4.7
Vpp rising 4.6 4.7 4.8
Low-voltage warning threshold — Vivw2 \Y
P high range 0
21 Vpp falling 4.2 4.3 4.4
Vpp rising 4.3 4.4 4.5
Low-voltage warning threshold Vivwi \Y
low range 1
22 |P Vpp falling 2.84 2.92 3.00
Vpp rising 2.90 2.98 3.06
Low-voltage warning threshold — Vivwo \
low range O
23 |C Vpp falling 2.66 2.74 2.82
Vpp rising 2.72 2.80 2.88
Low-voltage inhibit reset/recover hysteresis Vhys mV
24 | T 5V — 100 —
3V — 60 —

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics

Measured with V|, = Vpp or Vgs.
Measured with V|, = Vgs.
Measured with V|, = Vpp.

o O A W NP

Typical values are based on characterization data at 25°C unless otherwise stated.
Operating voltage with USB enabled can be found in Section 2.14, “USB Electricals.”

This is the voltage below which the contents of RAM are not guaranteed to be maintained.

TYPICSJ VoL VS. lo. AT Vpp =5V Typlcal VoL VS. lo. AT Vpp =3V
0.80 40
Hot (105°C) 4 Hot (105°C)
0709 ____ Room (25°C) 1201 ——— —Room(25°C)
0.60------ Cold (-40°C) s B Cold (-40°C)
__ 050 e
2 - > 0.0
2 040 -7 2
- 0.60
> o030 g >
e 0.40 |
0.20 gt
010 /’,..4"'/"" 0.20 {
0l 0.00 —
0 1 2 3 45 6 7 8 9 10 11 12 13 14 15 6 1 2 3 4 5 6 7 8 9 10 11 12 13
loL (MA) lou (MA)
Figure 5. Typical Low-side Drive (sink) characteristics — High Drive (PTxDSn = 1)
Typical VoL Vs. lo AT Vpp =5V Typlcal VoL VS. lo. AT Vp=3V
090 0.90
—— Hot (105°C) Hot (105°C)
080 0.80 4
----Room(25°C) ————Room (25°C)
070 Cold (40°C) 0704 . Cold (-40°C) .
060 0.60 4 e
) //
= om0 . = 050 4 e
5 -7 B 040 -
S 0w S S o404 .
030 T 0.30 P
020 oty 0.20 2ot
010 i 0.10
000 0.00
0 1 2 3 0 1 2 3

Figure 6. Typical Low-side Drive (sink) characteristics — Low Drive (PTxDSn = 0)
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Preliminary Electrical Characteristics

Typical Voo - Vor VS low AT Voo = 5V Typical Voo - Vo vs. It AT V=3V
12
08 Hot (105°C)
— Hot (105°C)
104 - - - —=Room (25°C)
0.6 | ————Room (25°C)
= P = o Cold (-40°C) e
= [ Cold (40°C) PP Z o8 —
S P -
5 04 P ] 2 o6 -7
g - 717'/ é P /_ -
> 02 227 o 04 L =
/'/,_’,f— > //:“,
00 - 02 P
0o-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15 0.0 ="
lon (MA) 0 1 2 3 -4 5 6 -7 -8 -9 -10 -11 -12 -13

Figure 7. Typical High-side Drive (source) characteristics — High Drive (PTxDSn = 1)

Typical Vop - Vor VS. low AT Vop =5V Typ|CaJ Vob - Von VS. lon AT Vpp=3V
12 1.2 -
Hot (105°C) Hot (105°C)
1.0 |--~-~-Room (25°C) 1.0 |-=~=~Room (25°C)
....... 40° et = -.---.- Cold (-40°C) -
= 08 Cold (-40°C) //_‘._, S os <
T - s - z - 4
= 06 et = 06 T
o ,/,./"/"— 2 A
£ 04 Sra < 04 e
ol A
02 s 0.2 / o
0.0 / 0.0
0 1 -2 -3 -4 -5 0 -1 2 -3
lon (MA) lon (mA)

Figure 8. Typical High-side Drive (source) characteristics — Low Drive (PTxDSn = 0)

2.6  Supply Current Characteristics

Table 11. Supply Current Characteristics

Num | C Parameter Symbol | Vpp (V) | Typicall Max? Unit
1 C |Run supply current® measured at (CPU clock = 5 4.0 7
2 MHz, fgys = 1 MHz) mA
3 4.0 7
2 P |Run supply current® measured at (CPU clock = RI 5 19 30
= DD
16 MHz, fg,s = 8 MHz) 3 187 20 mA
3 C |Run supply current® measured at (CPU clock = 5 45 70
48 MHz, fg, s = 24 MHz) 3 a2 70 mA

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics

2.7 Analog Comparator (ACMP) Electricals
Table 12. Analog Comparator Electrical Specifications
Num C Rating Symbol Min Typical Max Unit
1 Supply voltage Vbp 2.7 — 55 \Y
2 Supply current (active) Ibpac — 20 35 JIVAN
3 Analog input voltage VaIN Vgg—0.3 — Vpp \Y,
4 Analog input offset voltage Vaio 20 40 mVv
5 Analog Comparator hysteresis Vy 3.0 6.0 20.0 mV
6 Analog input leakage current IaALKG - - 1.0 JIVAN
7 Analog Comparator initialization delay tAINIT — — 1.0 us
8 Bandgap _Voltage Reference
Factory trimmed at Vpp = 3.0 V, Temp = 25°C Vi 1.19 1.20 121 \
2.8  ADC Characteristics
Table 13. 5 Volt 12-bit ADC Operating Conditions
Characteristic Conditions Symb Min Typ? Max Unit Comment
Supply voltage  |Absolute Vppa 2.7 — 5.5 \%
Delta to Vpp (Vpp-Vopa)? AVppa | -100 0 +100 mvV
Ground voltage |Delta to Vgg (Vss-Vssa)? AVgga -100 0 +100 mV
Ref Voltage High VREFH 2.7 Vbpa Vbpa \Y
Ref Voltage Low VREEL Vssa Vssa Vssa \Y
Input Voltage VabIN VREFL — VREFH v
Input CaADIN — 4.5 5.5 pF
Capacitance
Input Resistance Rapin — 3 5 kQ
Analog Source |12 bit mode Ras kQ External to MCU
Resistance fapck > 4MHz — — 2
fapck < 4MHz — — 5
10 bit mode
fapck > 4MHz — — 5
fapck < 4MHz — — 10
8 bit mode (all valid faopck) — — 10
ADC Conversion |High Speed (ADLPC=0) fADCK 0.4 — 8.0 MHz
Clock Freq. Low Power (ADLPC=1) 0.4 — 40

1 Typical values assume Vppa = 5.0V, Temp = 25°C, fapck=1.0MHz unless otherwise stated. Typical values are for reference

only and are not tested in production.
2 DC potential difference.

MCF51JM128 ColdFire Microcontroller, Rev. 4
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Preliminary Electrical Characteristics

Table 14. 5 Volt 12-bit ADC Characteristics (Vrern = Vbpa: VRerL = Vssa) (continued)

Characteristic Conditions C Symb Min Typ? Max Unit Comment
Conversion Time |Short Sample (ADLSMP=0) T tapc — 20 — ADCK | See Table 9 for
ggg;&?me) Long Sample (ADLSMP=1) — 40 — | cycles cor:y;:zi;):et;me
Sample Time Short Sample (ADLSMP=0) T taDs — 3.5 — ADCK

Long Sample (ADLSMP=1) — 235 | cycles
Total Unadjusted |12 bit mode T ETue — 3.0 — LSB? Includes
Error 10 bit mode P — o) 25 quantization
8 bit mode T — 0.5 +1.0
Differential 12 bit mode T DNL — +1.75 — LSB?
Non-Linearty 74 bit mode? P — 105 | £1.0
8 bit mode® T — +0.3 +0.5
Integral 12 bit mode T INL — +1.5 — LSB?
Non-Linearity 175 bit mode T — | 05 | =10
8 bit mode T — 0.3 0.5
Zero-Scale Error {12 bit mode T Ezs — +15 — LSB? | Vapn = Vssap
10 bit mode P — +0.5 15
8 bit mode T — +0.5 0.5
Full-Scale Error |12 bit mode T Ers — +1 — LSB? | Vapin = Vopab
10 bit mode T — +0.5 +1
8 bit mode T — 0.5 0.5
Quantization 12 bit mode D Eq — -1t00 — LSB?
Error 10 bit mode — — 105
8 bit mode — — +0.5
Input Leakage |12 bit mode D (= — +1 — LSB? | Pad leakage® *
Error 10 bit mode — 102 | +25 Ras
8 bit mode — +0.1 +1
Temp Sensor 25°C D | Viewmp2s — 1.396 — \%
Voltage
Temp Sensor -40°C - 25°C D m — 3.266 — mV/°C
Slope 25°C - 125°C — | 3638 | —

1 Typical values assume Vppp = 5.0V, Temp = 25°C, fapck=1.0MHz unless otherwise stated. Typical values are for reference only
and are not tested in production.

% 1LSB = (Vrern - Vrer)/2"
3 Monotonicity and No-Missing-Codes guaranteed in 10 bit and 8 bit modes
4 Based on input pad leakage current. Refer to pad electricals.
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Preliminary Electrical Characteristics

~—Tlicpw —

TPMxCHn

TPMxCHn

~<—licpw —>

Figure 13. Timer Input Capture Pulse

2.11.3 MSCAN

Table 19. MSCAN Wake-up Pulse Characteristics

Num | C Parameter Symbol Min Typ1 Max Unit
1 D |MSCAN Wake-up dominant pulse filtered twup 2 us
2 D |MSCAN Wake-up dominant pulse pass twup 5 5 us

1 Typical values are based on characterization data at Vpp = 5.0V, 25°C unless otherwise stated.
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2.12 SPI Characteristics

Table 20 and Figure 14 through Figure 17 describe the timing requirements for the SP1 system.

Table 20. SPI Timing

Preliminary Electrical Characteristics

No. Function Symbol Min Max Unit
Operating frequency
— Master fop fpus/2048 faus/2 Hz
Slave 0 faus/4
SPSCK period
1 Master tSPSCK 2 2048 tcyc
Slave 4 — teye
Enable lead time
2 Master tLead 12 — tspsck
Slave 1 — teye
Enable lag time
3 Master fLag 1/2 — tspsck
Slave 1 — teye
Clock (SPSCK) high or low time
4 Master tWSPSCK tcyc -30 1024 tcyc ns
Slave toye — — ns
Data setup time (inputs)
5 Master tsu 15 — ns
Slave 15 — ns
Data hold time (inputs)
6 Master th 0 — ns
Slave 25 — ns
7 Slave access time t, — 1 teye
Slave MISO disable time — 1 teye
8 tais
Data valid (after SPSCK edge)
9 Master ty — 25 ns
Slave — 25 ns
Data hold time (outputs)
10 Master tho 0 — ns
Slave 0 — ns
Rise time
11 Input tRi — toye—25 ns
Output trRo — 25 ns
Fall time
12 Input tg — toye—25 ns
Output tro — 25 ns
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Preliminary Electrical Characteristics
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Figure 16. SPI Slave Timing (CPHA = 0)
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Figure 17. SPI Slave Timing (CPHA = 1)
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3.3 64-pin QFP
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Revision History

4 Revision History

This section lists major changes between versions of the MCF51JM128 Data Sheet document.

Table 23. Changes Between Revisions

Revision Description

1 Updated features list

Updated the figures Typical Low-side Drive (sink) characteristics — High Drive (PTxDSn = 1), Typical
Low-side Drive (sink) characteristics — Low Drive (PTxDSn = 0), and Typical High-side Drive (source)
characteristics — High Drive (PTxDSn = 1)

Added the figure Typical High-side Drive (source) characteristics — Low Drive (PTXDSn = 0)

Updated the table Supply Current Characteristics

Updated the table Oscillator Electrical Specifications (Temperature Range = —40 to 105xC Ambient)

Updated the table SPI Electrical Characteristic, DC Characteristics

2 Updated the table Orderable Part Number Summary, DC Characteristics, and Supply Current
Characteristics

3 Updated the table Orderable Part Number Summary, MCG Characteristics, SPI Characteristics, and
Supply Current Characteristics

Changed Vppap t0 Vppa, Vssap t0 Vssa

Updated the table Device comparison

4 Added “RAM retention voltage” parameter in “DC Characteristics” table, alongwith a table note.
Added “Temp sensor voltage” parameter in “5 Volt 12-bit ADC Characteristics (VrRern = Vopa, VREFL =
VSSA)" table.

Added “ “Temp sensor slope” parameter in 5 Volt 12-bit ADC Characteristics (Vrern = Vbpa: VREFL =
Vgspa) table. Also, corrected unit of “Temp sensor voltage” parameter in 5 Volt 12-bit ADC
Characteristics (Vrern = Vbpas VRerL = Vssa) table.
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