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3.1.4. sysCLOCK Phase Locked Loops (PLLs)

The sysCLOCK PLLs provide the ability to synthesize clock frequencies. The iCE40 UltraPlus devices have one sysCLOCK
PLL. REFERENCECLK is the reference frequency input to the PLL and its source can come from an external I/O pin, the
internal Oscillator Generators from internal routing. EXTFEEDBACK is the feedback signal to the PLL which can come
from internal routing or an external I/O pin. The feedback divider is used to multiply the reference frequency and thus
synthesize a higher frequency clock output.

The PLLOUT output has an output divider, thus allowing the PLL to generate different frequencies for each output. The
output divider can have a value from 1 to 64 (in increments of 2X). The PLLOUT outputs can all be used to drive the
iCE40 UltraPlus global clock network directly or general purpose routing resources can be used.

The LOCK signal is asserted when the PLL determines it has achieved lock and de-asserted if a loss of lock is detected. A
block diagram of the PLL is shown in Figure 3.3.

The timing of the device registers can be optimized by programming a phase shift into the PLLOUT output clock which
will advance or delay the output clock with reference to the REFERENCECLK clock. This phase shift can be either
programmed during configuration or can be adjusted dynamically. In dynamic mode, the PLL may lose lock after a phase
adjustment on the output used as the feedback source and not relock until the tLOCK parameter has been satisfied.

There is an additional feature in the iCE40 UltraPlus PLL. There are two FPGA controlled inputs, SCLK and SDI, that
allows the user logic to serially shift in data thru SDI, clocked by SCLK clock. The data shifted in would change the
configuration settings of the PLL. This feature allows the PLL to be time multiplexed for different functions, with
different clock rates. After the data is shifted in, user would simply pulse the RESET input of the PLL block, and the PLL
will re-lock with the new settings. For more details, refer to TN1251, iCE40 sysCLOCK PLL Design and Usage Guide.

RESET

—_—

BYPASS

‘ll BYPASS ||
GNDPLL  Veepo
Phase I
DIVR Detector | RANGE Voltage DIVQ
REFERENCECLK ot T Controlled Jvo |
Divider Filter "| Oscillator Divider
(Va0)
SIMPLE
EEESN DIVF /]
PLLOUTCORE
Feedback |g—u | Fine Delay
e Fine Daay Phase Adjustment PLLOUTGLOBAL
SDI Adjustment ase Output Port )
Feedback shifter
DYNAMICDELAY[7:0] | LOCK
EXTFEEDBACK EXTERNAL
LATCHINPUTVALUE
NPUTVALE

Figure 3.3. PLL Diagram

Table 3.3 provides signal descriptions of the PLL block.
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Note: For iCE40 UltraPlus, the primitive name without “Nxx” uses rising-edge Read and Write clocks. “NR” uses rising-edge Write
clock and falling-edge Read clock. “NW” uses falling-edge Write clock and rising-edge Read clock. “NRNW” uses failing-edge clocks

on both Read and Write.

RAM Initialization and ROM Operation

If desired, the contents of the RAM can be pre-loaded during device configuration.

By preloading the RAM block during the chip configuration cycle and disabling the write controls, the sysMEM block
can also be utilized as a ROM.

Memory Cascading

Larger and deeper blocks of RAM can be created using multiple EBR sysMEM Blocks.

RAMA4k Block

Figure 3.4 shows the 256x16 memory configurations and their input/output names. In all the sysMEM RAM modes, the
input data and addresses for the ports are registered at the input of the memory array.

Write Port Read Port
A A
Is N\ Is N\
WDATAJ[15:0] RDATA[15:0]
MASK[15:0]
WADDR[7:0] RADDR[7:0]
> RAMAK <
RAM Block
WE RE
» (256x16) -
WCLKE L P RCLKE
WCLK QD (B RCLK

Figure 3.4. sysMEM Memory Primitives

Table 3.5 lists the EBR signals.

Table 3.5. EBR Signal Descriptions

Signal Name Direction Description
WDATA[15:0] Input Write Data input.
MASK[15:0] Input Masks write operations for individual data bit-lines.
0 — Write bit
1 - Do not write bit
WADDR[7:0] Input Write Address input. Selects one of 256 possible RAM locations.
WE Input Write Enable input.
WCLKE Input Write Clock Enable input.
WCLK Input Write Clock input. Default rising-edge, but with falling-edge option.
RDATA[15:0] Output Read Data output.
RADDR([7:0] Input Read Address input. Selects one of 256 possible RAM locations.
RE Input Read Enable input.
RCLKE Input Read Clock Enable input.
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Al15:0] == « onio
AHLD . <« OHLDA
16x16
Pipeline
| ] Register
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< OLLDA
D
D[15:0] e D Q) 1
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BSGND=C24
ILRST ¥
CLK —r—
ENA —i—
SIGNEXTIN CIcAs  CI
Figure 3.6. sysDSP Functional Block Diagram (16-bit x 16-bit Multiply-Accumulate)
Table 3.7. Output Block Port Description
Signal Primitive Width B Function Default
Port Name Output
CLK CLK 1 Input Clock Input. Applies to all clocked elements in the —
sysDSP block
ENA CE 1 Input Clock Enable Input. Applies to all clocked elements 0 - Enabled
in the sysDSP block.
0 — Not enabled
1-Enabled
A[15:0] A[15:0] 16 Input Input to the A Register. Feeds the Multiplier or is a 16'b0
direct input to the Adder Accumulator
B[15:0] B[15:0] 16 Input Input to the B Register. Feeds the Multiplier oris a 16'b0
direct input to the Adder Accumulator
C[15:0] C[15:0] 16 Input Input to the C Register. It is a direct input to the 16'b0
Adder Accumulator
D[15:0] D[15:0] 16 Input Input to the D Register. It is a direct input to the 16'b0
Adder Accumulator
AHLD AHOLD 1 Input A Register Hold. 0 - Update
0 — Update
1-Hold
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Table 3.7. Output Block Port Description (Continued)

Signal Primitive Width Input/ Function Default
Port Name Output
OLLDA OLOADBOT 1 Input Low-order (lower half) Accumulator Register 0-
Accumulate/Load control. Accumulate
0 — Accumulate, register is loaded with
Adder/Subtracter results
1 - Load, register is loaded with Input C or C Register
OLADS ADDSUBBOT 1 Input Low-order (lower half) Accumulator Add or Subtract 0-Add
select.
0-Add
1 - Subtract
CICAS ACCUMCI 1 Input Cascade Carry/Borrow input from previous sysDSP -
block
Cl Cl 1 Input Carry/Borrow input from lower logic tile —
COCAS ACCUMCO 1 Output Cascade Carry/Borrow output to next sysDSP block —
co co 1 Output Carry/Borrow output to higher logic tile —
SIGNEXTIN SIGNEXTIN 1 Input Sign extension input from previous sysDSP block —
SIGNEXTOUT | SIGNEXTOUT 1 Output Sing extension output to next sysDSP block —

The iCE40 UltraPlus sysDSP can support the following functions:
e  8-bit x 8-bit Multiplier

e  16-bit x 16-bit Multiplier

e  16-bit Adder/Subtracter

e  32-bit Adder/Subtracter

e 16-bit Accumulator

e 32-bit Accumulator

e 8-bit x 8-bit Multiply-Accumulate

e 16-bit x 16-bit Multiply-Accumulate

Figure 3.7 on the next page shows the path for an 8-bit x 8-bit Multiplier using the upper half of sysDSP block.
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Input Registers

Multiplier

SIGNEXTOUT
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Figure 3.8 shows the path for an 16-bit x 16-bit Multiplier using the upper half of sysDSP block.

SIGNEXTIN

OHLDA

o0[15:0]

Low

oLRsT

OLHLD

LDA

Figure 3.7. sysDSP 8-bit x 8-bit Multiplier
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Figure 3.8. DSP 16-bit x 16-bit Multiplier

3.1.8. syslO Buffer Banks

iCE40 UltraPlus devices have up to three I/O banks with independent Vg rails. The configuration SPI interface signals
are powered by SPI_Vccio1. Please refer to the Pin Information Summary table.

Programmable 1/0 (PIO)

The programmable logic associated with an 1/O is called a P1O. The individual PIOs are connected to their respective
syslO buffers and pads. The PIOs are placed on the top and bottom of the devices.

© 2017 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as listed at www.latticesemi.com/legal. All other brand or product names are
trademarks or registered trademarks of their respective holders. The specifications and information herein are subject to change without notice.
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3.1.11. User I2CIP

The iCE40 UltraPlus devices have two I°C IP cores. Either of the two cores can be configured either as an IC master or
as an 1°C slave. The pins for the I1°C interface are not pre-assigned. User can use any General Purpose 1/0 pins.

In each of the two cores, there are options to delay the either the input or the output, or both, by 50 ns nominal, using
dedicated on-chip delay elements. This provides an easier interface with any external I1°C components.

When the IP core is configured as master, it will be able to control other devices on the I12C bus through the pre-
assigned pin interface. When the core is configured as the slave, the device will be able to provide I/O expansion to an
IC Master. The I°C cores support the following functionality:

e  Master and Slave operation

e 7-bit and 10-bit addressing

e  Multi-master arbitration support

e Clock stretching

e Upto 400 kHz data transfer speed

e General Call support

e  Optionally delaying input or output data, or both

e  Optional filter on SCL input

For further information on the User I°C, refer to TN1274, iCE40 SPI/I12C Hardened IP Usage Guide.

3.1.12. User SPI IP

The iCE40 UltraPlus devices have two SPI IP cores. The pins for the SPI interface are not pre-assigned. User can use any
General Purpose /O pins. Both SPI IP cores can be configured as a SPI master or as a slave. When the SPI IP core is
configured as a master, it controls the other SPI enabled devices connected to the SPI Bus. When SPI IP core is
configured as a slave, the device will be able to interface to an external SPI master.

The SPI IP core supports the following functions:

e  Configurable Master and Slave modes

e  Full-Duplex data transfer

e Mode fault error flag with CPU interrupt capability
e Double-buffered data register

e  Serial clock with programmable polarity and phase
e  LSB First or MSB First Data Transfer

For further information on the User SPI, refer to TN1274, iCE40 SPI/12C Hardened IP Usage Guide.

3.1.13. RGB High Current Drive 1/0O Pins

The iCE40 UltraPlus family devices offer multiple high current LED drive outputs in each device in the family to allow
the iCE40 UltraPlus product to drive LED signals directly on mobile applications.

There are three outputs on each device that can sink up to 24 mA current. These outputs are open-drain outputs, and
provides sinking current to an LED connecting to the positive supply. These three outputs are designed to drive the RBG
LEDs, such as the service LED found in a lot of mobile devices. This RGB drive current is user programmable from 4 mA
to 24 mA, in increments of 4 mA. This output functions as General Purpose 1/O with open-drain when the high current
drive is not needed.

3.1.14.RGB PWM IP

To provide an easier usage of the RGB high current drivers to drive RGB LED, a Pulse-Width Modulator IP can be used in
the user design. This PWM IP provides the flexibility for user to dynamically change the modulation width of each of
the RGB LED driver, which changes the color. Also, the user can dynamically change the settings on the ON-time
duration, OFF-time duration, and ability to turn the LED lights on and off gradually with user set breath-on and breath-
off time.

For additional information on the PWM IP, refer to TN1288, iCE40 LED Driver Usage Guide.
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4.15. Internal Oscillators (HFOSC, LFOSC)

Table 4.11. Internal Oscillators (HFOSC, LFOSC)

Parameter Spec/Recommended
— Parameter Description - Unit
Symbol Conditions Min Typ Max
; Commercial Temp | HFOSC clock frequency (t; = 0 °C-85 °C) -10% 48 10% MHz
cHer Industrial Temp HFOSC clock frequency (t; = —40 °C-100 °C) 20% 48 20% MHz
fewker — LFOSC CLKK clock frequency -10% 10 10% kHz
OCH Commercial Temp | HFOSC Duty Cycle (t; = 0 °C-85 °C) 45 50 55 %
e Industrial Temp HFOSC Duty Cycle (t; = 40 °C-100 °C) 40 50 60 %
DCHcikir — LFOSC Duty Cycle (Clock High Period) 45 50 55 %
Tsync_on — Oscillator output synchronizer delay — — Cycles
Tsync_off — Oscillator output disable delay — — Cycles
Note: Glitchless enabling and disabling OSC clock outputs.
4.16. sysl/O Recommended Operating Conditions
Table 4.12. sysl/O Recommended Operating Conditions
Veeio (V)
Standard -
Min Typ Max
LVCMOS 3.3 3.14 3.3 3.46
LVCMOS 2.5 2.37 2.5 2.62
LVCMOS 1.8 1.71 1.8 1.89
4.17. sysl/O Single-Ended DC Electrical Characteristics
Table 4.13. sysl/O Single-Ended DC Electrical Characteristics
Input/Output Vie ViH VoL Max VoH Min loL* lon Max
Standard Min (V) Max (V) Min (V) Max (V) (V) (v) (mA) (mA)
0.4 Veao - 0.4 8 -8
0.2 Vceio - 0.2 0.1 -0.1
0.4 Veao - 0.4 6 -6
0.2 Vceio - 0.2 0.1 -0.1
LVCMOS 1.8 03 035V 0.65V. Veao+0.2 V 04 Veao =04 : 4
. —0. . . +0.
cao cao cao 0.2 Veco - 0.2 0.1 -0.1
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4.18. Differential Comparator Electrical Characteristics

Table 4.14. Differential Comparator Electrical Characteristics

:3::; Tter Parameter Description Test Conditions Min Max Unit
VRrer Reference Voltage to compare, on Viym Veao=2.5V 0.25 Vceo-0.25V \Y

VDIFFIN_H Differential input HIGH (Vinp - Vinm) Veco=2.5V 250 — mV
VoireIN_L Differential input LOW (Vinp - Vinm) Veao=2.5V — -250 mV
I Input Current, Vinp and Vinm Veco=2.5V -10 10 A

4.19. Typical Building Block Function Performance

4.19.1. Pin-to-Pin Performance (LVCMOS25)
Table 4.15. Pin-to-Pin Performance (LVCMOS25)

Function Timing Unit

Basic Functions

16-Bit Decoder 16.5 ns

4:1 Mux 18.0 ns

16:1 Mux 19.5 ns
Notes:

1. The above timing numbers are generated using the Lattice Design Software tool. Exact performance may vary with device and
tool version. The tool uses internal parameters that have been characterized but are not tested on every device.

2. Using aVccof 1.14 V at Junction Temperature 85 °C.

4.19.2. Register-to-Register Performance

Table 4.16. Register-to-Register Performance

Function Timing Unit
Basic Functions

16:1 Mux 110 MHz
16-Bit Adder 100 MHz
16-Bit Counter 100 MHz
64-Bit Counter 40 MHz
Embedded Memory Functions

256 x 16 Pseudo-Dual Port RAM 150 MHz

Notes:

1. The above timing numbers are generated using the Lattice Design Software tool. Exact performance may vary with device and
tool version. The tool uses internal parameters that have been characterized but are not tested on every device.
2. Under worst case operating conditions.
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4.20. sysDSP Timing

Over recommended operating conditions.

Table 4.17. sysDSP Timing

Parameter Description Min Max Unit
fvaxsxssmuLt Max frequency signed MULT8x8 bypassing pipeline register 50 — MHz
fmaxiexiesmuLT Max frequency signed MULT16x16 bypassing pipeline register 50 — MHz

4.21. SPRAM Timing

Over recommended operating conditions.

Table 4.18. Single Port RAM Timing

Parameter Description Min Max Unit

fvaxsram Max frequency SPRAM (4/8/16-bit Read and Write) 70 — MHz

4.22. Derating Logic Timing

Logic timing provided in the following sections of the data sheet and the Lattice design tools are worst case numbers in
the operating range. Actual delays may be much faster. Lattice design tools can provide logic timing numbers at a
particular temperature and voltage.
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4.26. sysCLOCK PLL Timing

Over recommended operating conditions.
Table 4.22. sysCLOCK PLL Timing

Parameter Descriptions Conditions Min Max Unit
fn Lr;(rf;téﬁ;}l;égquency (REFERENCECLK, . 10 133 MHz
four Output Clock Frequency (PLLOUT) — 16 275 MHz
fuco PLL VCO Frequency — 533 1066 MHz
frep3 Phase Detector Input Frequency — 10 133 MHz
AC Characteristics
tor Output Clock Duty Cycle — 40 60 %
tey Output Phase Accuracy — — +12 deg
Output Clock Period Jitter four >= 100 MHz — 450 PS PP
four < 100 MHz — 0.05 UIPP
topyrl > © Output Clock Cycle-to-Cycle Jitter four >= 100 MHz — 750 Ps pP
four < 100 MHz — 0.10 UIPP
fprp >= 25 MHz — 275 ps p-p
Output Clock Phase lJitter
frrp < 25 MHz — 0.05 UIPP
tw Output Clock Pulse Width At 90% or 10% 1.33 — ns
trock® 3 PLL Lock-in Time — — 50 us
tunLock PLL Unlock Time — — 50 ns
tipnr? Input Clock Period Jitter foro 2 20 MHz — 1000 PSPP
fpep < 20 MHz — 0.02 UIPP
tsTasLed LATCHINPUTVALUE LOW to PLL Stable — — 500 ns
tstasLe_pw? LATCHINPUTVALUE Pulse Width — 100 — ns
trsT RESET Pulse Width — 10 - ns
trsTREC RESET Recovery Time — 10 - us
tovynamic_wp DYNAMICDELAY Pulse Width — 100 — VCO Cycles
Notes:

1. Period jitter sample is taken over 10,000 samples of the primary PLL output with a clean reference clock. Cycle-to-cycle jitter is
taken over 1000 cycles. Phase jitter is taken over 2000 cycles. All values per JESD65B.

2. Output clock is valid after tiock for PLL reset and dynamic delay adjustment.

3. At minimum fpep. As the fppp increases the time will decrease to approximately 60% the value listed.

4.  Maximum limit to prevent PLL unlock from occurring. Does not imply the PLL will operate within the output specifications listed
in this table.

5. Thejitter values will increase with loading of the PLD fabric and in the presence of SSO noise.

4.27. SPI Master or NVCM Configuration Time
Table 4.23. SPI Master or NVCM Configuration Time

Symbol Parameter Conditions Max Unit
All devices — Low Frequency (Default) 140 ms
tconrig POR/CRESET_B to Device I/O Active All devices — Medium frequency 50 ms
All devices — High frequency 26 ms

Notes:

1. Assumes sysMEM Block is initialized to an all zero pattern if they are used.
2.  The NVCM download time is measured with a fast ramp rate starting from the maximum voltage of POR trip point.
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Over recommended operating conditions.

Table 4.24. sysCONFIG Port Timing Specifications

Symbol ‘ Parameter ’ Conditions ‘ Min ‘ Typ ’ Max ‘ Unit
All Configuration Mode
{CRESET B Minimum CRESET_B LOW pulse width
required to restart configuration, from 200 — — ns
falling edge to rising edge
toone_ 10 Number of configuration clock cycles after Clock
CDONE goes HIGH before the PIO pins are 49 — —
. Cycles
activated
Slave SPI
ter_sck Minimum time from a rising edge on
CRESET_B until the first SPI WRITE
operation, first SPI_XCK clock. During this 1200 — — us
time, the iCE40 UltraPlus device is clearing
its internal configuration memory
fMAX Write 1 — 25 MHz
CCLK clock frequency
Read! — 15 — MHz
tecLkH CCLK clock pulsewidth HIGH 20 — — ns
teewke CCLK clock pulsewidth LOW 20 - — ns
tstsu CCLK setup time 12 — — ns
tsth CCLK hold time 12 — — ns
tstco CCLK falling edge to valid output 13 - — ns
Master SPI3
fmcwk MCLK clock frequency Low Frequency 7.0 12.0 17.0 MHz
Medium Frequency? 21.0 33.0 45.0 MHz
High Frequency? 33.0 53.0 71.0 MHz
tmcik CRESET_B HIGH to first MCLK edge 1200 — — us
tsu CCLK setup time 6.16 — — ns
thp CCLK hold time 1 — — ns
Notes:
1. Supported with 1.2 V Vcc and at 25 °C.
2. Extended range fmax Write operations support up to 53 MHz with 1.2 V V¢c and at 25 °C.
3. tsyand typ timing must be met for all MCLK frequency choices.
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5. Pinout Information

5.1. Signal Descriptions

5.1.1. Power Supply Pins

Signal Name Function 1/0 Description
Ve Power — Core Power Supply
Vceio_o, SPI_Vccio1, Veaio 2 Power — Power for I/Os in Bank 0, 1, and 2.
Vpp_2vs Power — Power for NVCM programming and operations.
Veeru Power — Power for PLL.
GND GROUND — Ground
GND_LED GROUND — Ground for LED drivers. Should connect to GND on board.
5.1.2. Configuration Pins
Signal Name
General I/0 Shared Function 1/0 Description
Function
CRESET_B - Configuration | Configuration Reset, active LOW. No internal pull-up resistor.
Either actively driven externally or connect an 10 kQ pull-up to
SPI1_Vccior,
10B_xxx CDONE Configuration 1/0 Configuration Done. Includes a weak pull-up resistor to
SPI_Vccior,

General I/0 1/0 In user mode, after configuration, this pin can be programmed
as general 1/0O in user function. In 30-pin WLCSP, this pin
connects to IOB_12a, which also is shared as global signal G4
in user mode.

5.1.3. Configuration SPI Pins
Signal Name
General I/0 Shared Function 1/0 Description
Function
I0B_34a SPI_SCK Configuration 1/0 This pin is shared with device configuration. During
configuration:
In Master SPI mode, this pin outputs the clock to external SPI
memory.
In Slave SPI mode, this pin inputs the clock from external
General 1/0 1/0 In user mode, after configuration, this pin can be programmed as
general 1/0 in user function.
I0B_32a SPI_SO Configuration Output This pin is shared with device configuration. During
configuration:
In Master SPI mode, this pin outputs the command data to
external SPI memory.
In Slave SPI mode, this pin connects to the MISO pin of the
General 1/0 1/0 In user mode, after configuration, this pin can be programmed as
general 1/0 in user function.
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I0B_33b

SPL_SI Configuration

Input This pin is shared with device configuration. During

configuration:

In Master SPI mode, this pin receives data from external SPI
memory.

In Slave SPI mode, this pin connects to the MOSI pin of the

General 1/0

1/0 In user mode, after configuration, this pin can be programmed as

general /0 in user function.

I0B_35b

SPI_SS B Configuration

1/0 This pin is shared with device configuration. During

configuration:
In Master SPI mode, this pin outputs to the external SPI memory.

General 1/0O

1/0 In user mode, after configuration, this pin can be programmed as

general /0 in user function.

5.1.4. Global Pins

Signal Name
General I/0 Shared Function 1/0 Description
Function
10T_46b GO General I/0 1/0 In user mode, after configuration, this pin can be
programmed as general I/0 in user function.
Global Input Global input used for high fanout, or clock/ reset net. The
GO pin drives the GBUFO global buffer.
I0T_45a G1 General I/0 1/0 In user mode, after configuration, this pin can be
programmed as general I/O in user function.
Global Input Global input used for high fanout, or clock/ reset net. The
G1 pin drives the GBUF1 global buffer.
I0B_25b G3 General I/0 1/0 In user mode, after configuration, this pin can be
programmed as general I/O in user function.
Global Input Global input used for high fanout, or clock/ reset net. The
G3 pin drives the GBUF3 global buffer.
I0B_12a G4 General I/0 1/0 In user mode, after configuration, this pin can be
programmed as general 1/0 in user function.
Global Input Global input used for high fanout, or clock/ reset net. The
G4 pin drives the GBUF4 global buffer.
I0B_11b G5 General I/0 1/0 In user mode, after configuration, this pin can be
programmed as general 1/0 in user function.
Global Input Global input used for high fanout, or clock/ reset net. The
G5 pin drives the GBUFS5 global buffer.
I0B_3b G6 General 1/0 1/0 In user mode, after configuration, this pin can be
programmed as general 1/0 in user function.
Global Input Global input used for high fanout, or clock/ reset net. The
G6 pin drives the GBUF6 global buffer.
5.1.5. General 1/0, LED Pins
Signal Name
= Function 1/0 Description
Gerenal I/O Shared Function
RGBO — General 1/0 Open- In user mode, when RGB function is not used, this pin can
Drain I/O be connected to any user logic and used as open-drain I/0.
This pin is located in Bank 0.
LED Open- In user mode, when using RGB function, this pin can be
Drain programmed as open drain 24 mA output to drive external
Output LED.
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RGB1 — General I/0 Open- In user mode, when RGB function is not used, this pin can
Drain I/O be connected to any user logic and used as open-drain I/0.
This pin is located in Bank 0

LED Open- In user mode, when using RGB function, this pin can be
Drain programmed as open drain 24 mA output to drive external
Output LED.
RGB2 — General I/0 Open- In user mode, when RGB function is not used, this pin can

Drain I/O be connected to any user logic and used as open-drain 1/0.
This pin is located in Bank 0.

LED Open- In user mode, when using RGB function, this pin can be
Drain programmed as open drain 24 mA output to drive external
Output LED.
PIOT_xx — General I/0 1/0 In user mode, with user's choice, this pin can be

programmed as 1/0 in user function in the top (xx = I/O
location). These pins are located in Bank 0.

PIOB_xx — General I/0 1/0 In user mode, with user's choice, this pin can be
programmed as I/0 in user function in the bottom (xx = 1/0
location). Pins with xx <=9 are located in Bank 2, pins with
xx> are located in Bank 1.
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5.2. Pin Information Summary

Pin Type iCE40UP3K iCE40UP5K
UWG30 UWG30 SG48

General Purpose Bank 0O 7 7 17
I/0O Per Bank Bank 1 10 10 14

Bank 2 4 4 8
Total General Purpose I/Os 21 21 39
Vee 1 1 2
Vcao Bank 0 1 1 1

Bank 1 1 1 1

Bank 2 1 1 1
VeeriL 1 1 1
Vpp_2vs 1 1 1
Dedicated Config Pins 1 1 2
GND 2 2 (0
Total Balls 30 30 48

Note:

1.

48-pin QFN package (SG48) requires the package paddle to be connected to GND.

www.latticesemi.com/legal

= LATTICE


http://www.latticesemi.com/legal

= LATTICE

iCE40 UltraPlus™ Fam

ily

Preliminary Data Sheet

DC and
Switching
Characteristics

— Added the following figures:
e  Figure 4.1. Power Up Sequence with SPE_VCCIO1 and
VPP_2V5 Not Connected Together.
e  Figure 4.2. Power Up Sequence with All Supplies Connected
Togetherto 1.8 V.

— Updated note in Table 4.5. DC Electrical Characteristics.
— Added note in Table 4.6. Supply Current.
— Revised User SPI Specifications 1, 2 section.

®  Removed symbols.

e  Added notes.
— Revised Table 4.11. Internal Oscillators (HFOSC, LFOSC).
— Removed note in Table 4.13. sysl/O Single-Ended DC Electrical
Characteristics.
— Changed to Lattice Design Software tool in Table 4.15. Pin-to-Pin
Performance (LVCMOS25).
— Changed to Lattice Design Software tool and revised note in Table
4.16. Register-to-Register Performance.
— Added sysDSP Timing section.
— Added SPRAM Timing section.
— Removed LVCMOS12 and added timing values in Table 4.19.
Maximum |0 Buffer Performance.
— Removed LVCMOS12 and added timing values in Table 4.20. iCE40
UltraPlus Family Timing Adders.
— Revised max values in Table 4.23. SPI Master or NVCM Configuration
Time.
— Removed TBD conditions in Table 4.24. sysCONFIG Port Timing
Specifications. Revised tup parameter.
— Revised Table 4.25. High Current RGB LED and IR LED Drive.

Pinout — General update to Signal Descriptions section.
Information — Updated the iCE40UP Part Number Description section. Added
FGW49 package.
— Added OPNs.
Supplemental | Added reference to TN1314, iCE40 SPRAM Usage Guide.
Information
September 2015 1.1 Architecture Updated Architecture section. Replaced iCESUP with iCE40UP.
Pinout Updated Pin Information Summary section.
Information | — Replaced iCE5UP with iCE40UP.
— Replaced SWG30 with UWG30.
Ordering Updated iCE40UP Part Number Description section.
Information | — Replaced iCESUP with iCE40UP.
— Replaced SWG30 with UWG30.
Updated Ordering Part Numbers section. Replaced the table of part
Further Removed reference to Schematic Symbols.
Information
August 2015 1.0 All Initial release.
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